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Build this 


REMOTE CONTROL UNIT 


for model planes, beats, cars 


Ta 


Thanks to the Raytheon CK722 Transistor, you 
can build a compact, lightweight radio control 
unit that will give you more hours of performance 
than ever befsre possible. 

__ The useful life of the RK61 im control circuits 
is governed principally by the amount of plate 
current drawn during operation. Use of a Ray- 
theon CK722 Transistor as a D.C. amplifier fol- 
lowing the RK61 circuit permits the thyratron to 
idle at a lower value of plate current thus increas- 
ing tube life. 

ree circuit information on this new CK722 
Transistor application is pews for the asking. 
Simply write Cepartment P6. 
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RAYTHEON MFG. CO. 


Recelving and Cathode Ray Tuze ‘Operations 
Newton 58, Massactusetts 
RELIABLE. SUBMUNIATURE AND MIBIATURE TUBES 
SEMICONDUCTOR DIOD=S AND TRANSISTORS 
NUCLEONIZ TUBES 
RECEIVING AND PICTURE TUSES - MECROWAVE TUBES 
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Scatter Propagation Tests........... Gieag ave eal siels 38 
TV Received in Flight...2....<050c0c00ceaccenn 90 
Rocket Seeks Radio Data. ............ bopawed 54 102 
Tape-of-the-Month Club ..2..0s-csseusecices on 102 


NEW PRODUCTS 


Economical Hi-Fi Amplifier...........0...00005 40 
Wide Range Tape Recorder for Custom installation 40 
Hearing Aid Concealed in Head Band........... 90 
Low Cost Signal Generator. ...........0ce0e0es 90 
Unique Kit for Experimenters..,..........00-00 93 
Kit Bullds TV Sétijs cess. oss SO are Potters cise F 93 
Kit Builds Electronic Organ. ..........ceeeeeeee 100 
Gt EM Anteningigss ope exec cse te ewercer ans 100 
Compact 3-Way Hi-Fi Speaker.:............... 101 


If you are unable to find these listed products focally, 
write directly to the manufacturers at the addresses given. 
Also see the monthly review of new items of interest to the 
electronics hobbyist in ‘Tools & Gadgets'’ appearing on 
pages 112 to 114 of this issue of POPULAR ELECTRONICS. 
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Line Voltage Booster 
(Continued from page 82) 


connection isn’t easy to determine while 
you're doing the wiring, so the best way to 
proceed is to do all the wiring but make 
the transformer primary connections tem- 
porary. Then set switch 83 to the 12.6- 
volt position, Si to lime, and plug the 
booster into an a.c. outlet. Note the meter 
reading. 

Now switch S1 to boost. The meter read- 
ing should increase, indicating that the 
transformer secondary voltage is being. 
added to the line. If the meter reading de- 
creases when S1 is set to boost, unplug the 
booster and reverse the two transformer 
primary (black) leads. 

An “economy” booster will be suf- 
ficient in a large number of applications, 
since 6.3 volts of boost is all that is re- 
quired. The circuit is shown in wiring dia- 
gram (B). In this particular model, the 
transformer has a 3-amp., 6.3-volt second- 
ary and can be used to boost the line volt- 
age to any device requiring up to 300 watts 
of power. 

The transformer may be phased in ex- 
actly the same manner described for the 
de luxe model using a TV set plugged into 
the receptacle and phasing the trans- 
former for maximum picture size when the 
booster switch is set in the boost position. 

Other uses for line boosters are almost 
as great as the number of appliances de- 
signed to be plugged into an a.c. outlet. 
A booster is especially effective when used 
with voltage-sensitive appliances, such as 
electric food mixers, sewing machine mo- 
tors, electric fans, hand power drills, etc. 
Photographic darkroom enthusiasts will 
find a booster just what the doctor ordered 
for keeping the enlarger or contact printer 
lamp up to full brilliance —B. W. Black- 


ford. —i- 


METAL LOCATOR QUIZ 
(Questions on page 88) 

1. Beat-frequency locators indicate the pres- 
ence of metal by a change in pitch: the 
field-distortion type reacts by changing the 
loudness of the tone and also, as a rule, by 
a visual meter indication. 2. If a non-fer- 
rous metal causes a rise in pitch, a ferrous 
metal will produce a falling pitch, and vice- 
versa. 3. The field-distortion type. See cost 
chart. 4. Although rain water alone is a 
poor electrical conductor, it dissolves min- 
erals in the soil to form electrolytes, or cur- 
rent-carrying liquids. These react on both 
forms of metal locators by producing spu- 
rious indications. 5. This orientation min- 
imizes the direct pickup from transmitter to 
receiver so that the initial balancing adjust- 
ment may be made sensitive to small dis- 
tortions of the field by metals or ores. 
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eccece INDEX::::: 


TO VOLUME 5 
-+-July-Dec., 1956°°- 


AMATEUR RADIO AND SWL 


Adapting NC-300 to Receive WWV........ 84 Oct. 
Beam and Tower for 15-Meter Novice (Orr). 78 Nov. 
Converter, Long-Wave DX‘ing with a (Tooker) 67 Dec. 
Code Reception on ‘All-Wave" Receivers 


(Blaehierd) cos wed « «dived a weet Ewes 83 July 
Long-Wave DX, Cémeback Trail (Kneitel)... 51 Oct. 
Preselector for 21 Mc., Lucky 15 (Orr)....... 53 Oct. 
Single-Tube Receiver, Long-Wave DX’er 

(TOKE): si. 5-on oa ey «on teers ow ne 66 Nov. 
Sipancmrcdene:. Miniature, “Minidyne” 

(Tooker): wemcesege .® ...; antes 10 ous atas og Bee 75 Sept. 


V.H.F. Reception, High Adventure in (Cobb). 58 Dec. 


BOOK REVIEWS 
Allied’s Electronics Data Handbook pis 


RGatO)) cunmecisasek win eier 2c ieee 98 Oct. 
Amplitude Modulation (Schure) 36 Oct. 
Applied Automation (Custer)...... 36 Oct. 
Audel’s Television Service Manual (Ander: 

SON) Fool Neveweh Mega Peg 4 tee we Sees 38 Oct. 
Audio Amplifiers and Associated Equipment 

(Howard W. Sams & Co.}.. in 22 Aug. 
Automatic Factory—A Critical ao Sa 

UR) an wo: ercun leas wsnecone 22 July 
Basics of Pietoiubes and PHotocells (Mark). 34 Nov. 
Blocking Oscillators (Schure)...... wae 24 Sept: 
Building Your Record Library (feanea) tie 20 Aug. 


Color TV Training Manual (Oliphant & Ray). 20 Aug. 
Electronic Tubes, Circuits, and Devices 


(Blevins) .. 32 Dec. 
Hi-Fi Lettispeciens: and enaisiaitvas (Cohen). 18 July 
Hi-Fi Speaker Systems (Jensen Mfg. Co.).. 36 Oct. 


How To Make Good Tape Recordings (LeBel) 32 Dea 
How To Select and Use Your Tape Recorder 


(Mork) ae -: oc... Sehewpe ce fare eb ewer 20 July 
Industrial Electronics (Bulestein)).. 22 Sept. 
Introduction to Color TV (Kaufman & 

TTHOHIEEY <a spinamaie excess cng, «2..anes cnavemenetds 2a July: 
Inverse Feedback (Schure). es 34 Dec. 
Long Playing Record Guide (DeMotte)...... 22 Sept. 
Mighty Force of Research (Editors of Fortune) 18 July 
Public Address (Crowhurst)...........- ow 22) Aug. 
Quest for Quality (Crowhurst)........ 20 July 


Radio-Electronic Master, 21st Edition (United 
Catalog Publishers). . 
Radio Receiver Laboratory Manual (Levey). 20 Aug. 


R-F Transmission Lines (Schure).......... . 22 Aug. 
Ribbons of Sound (Barleben)...... 34 Dec. 
Simplified Radio Servicing by Comparison 

Method (Beitman) .......... 36 Oct. 
Superheterodyne Converters aia LF Ample 

BErs:(SCHULE) xe corcis yessnane: wrsiapate maaeererm meee eye 32 Dec. 
Tape Recorders and Tape Recording (Weiler) 22 July 
TV Servicing Guide (Deane and Young).... 34 Nov. 
TV Trouble Tracer (Cisin): 14 se 6 acnusen t250c% 24 Sept. 


CONSTRUCTION PROJECTS 


(see other categories also) 


Alarm Clock, Iluminated (Pearce).......... 46 July 
Antenna, Simple FM Yagi (Stoner) 58 July 
Camera Synch, Check Your (Winklepleck)..100 Aug. 
CD Observer Post, “Ears” for (Garner)...... 47 Aug, 
Clock Radio, Putting Together (Trainer)..... 89 Nov. 
Crystal Receiver, Progressive (Dunant)...... 73 Nov. 
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Direction Finders, Two-Penny (Robberson).. 53 July 
Dry Battery Rejuvenator (Harvey).......... 47 Oct. 
Electronic Lock, Fool Your Friends with 

(Shields) . .... 60 Sept. 
Fire Alarm. nic Foperaied (Chapel). . .. 85 Sept. 
Hygrometer, All-Electronie (Pollack). . in Bo Ost 
Intercom, Instant-Heating, ‘Tirade Termi- 

nator” (Rolaek): ciccves wg ote oe pea? Nevis 
Magnetize for Fun and Utility (Sermie taj: 57 Aug. 
Microphone-to-Stand Adapter (Trauffer)...... 63 Aug. 
Night Light, Children’s (Tooker). . 73 Dec. 


Neon Lamp. 90-Volt. Runs on 41/2- Volt Battery 


(ROT CO), ers. gingre sce mcnnsonee 0 Ertan ties sansa ess OE 53 Aug. 
Radio, “See- Thru” "(McCatterty) Be re 76 Aug. 
Relaxation Oscillator Makes Perpetual 

Flasher (Frantz) sh: accetay fee ceeagens 85 Sept. 


Sun Battery Power, Magnifying (Trauffer)... 90 Aug. 
Time Switches, Custom-Design (Rasmussen). 69 Sept. 
Touch-o-Matic Control, The “Soft Touch” 


(Pollack), 64 a:c'o iy Seite B Gee + Ore tare sewiean 6 39 Sept. 
Toy Projects, 4 Electronic (Louis).......- ... 47 Dec. 
Whistlers, How to Hear (Gleason)...... ... 41 Dec. 

DEPARTMENTS 


Carl & Jerry (Frye) s.<.c00be.c8it ces ecg & 

8 July, 8 Aug., 10 Sept., 10 Oct., 10 Nov., 10 Dec. 
Transistor Topics (Garner)................- 

59 July, 65 Aug., 86 Sept., 61 Oct., 57 Nov., 63 Dec. 
Transmitting Tower (Brier)..........-....005 

78 July, 78 Aug., 71 Sept., 85 Oct., 81 Nov., 84 Dec. 
Tuning the Short-Wave Bands (Bennett)..... 

57 July, 69 Aug., 59 Sept., 69 Oct., 91 Nov.. 86 Dec. 


FEATURE ARTICLES 


“Brains’’ Taking Over? (Reid).............- 41 July 
Cathode Rays Are “On the Beam” (Fantel).. 43 Nov. 
Drive-In Church Attracts Motorist Congrega- 


Don: graye. cute sin ae Mire cue Sekirei 51 Nov. 
Drive-In, Electronics Comes to (Clark)...... 92 Nov. 
Election Bet, Electronic (Reid)............ 39 Nov. 
Electronic Mind—How It Remembers (Fantel) 31 Aug. 
Elevators, No Guesswork with These July 
Fishways, Electronics on (Magna)...... - Nov. 
Government by Automation. Sept. 
Hearing Aids, Marcaturteutians Shrinks: «i LOS EAE, 
Hot Circuits, Talk About........ : Dec. 
Movie Camera’s “Electric Eye’’............ July 
Phone from Your Boat (Robberson).. Aug. 
Pin Boy, Automatic......-. . Aug. 
Piston Capacitors Require ‘Watchmaker’ s 

SEW <iceec main aduane.: eos pe peeer nme es. 37 July 


Radar Chain Tracks Miariles 1500 Miles. 68 Aug. 
Radar Scores SAC Bombing Test...........- 94 Dec. 
Radar Tames Wild Blue Yonder (Smith) .. 74 Nov. 


Radio Stamps Make Rare Collection........ 62 July 
Radio Wave Curvature, Army Studies...... 43 Sept. 
Radio Waves Heard from Jupiter and Venus 

Worrell) see tnies <tc ane caergeen. On Sept: 
Robots Behind Your Phone (Fantel). Snon? 95 July 
SAGE — Whirlwind Defense Quarterback 

(MOrgcr) 2 vneim ee ye + aie eR EE GK 43 Aug. 
Santa Goes Blectronice ee ns ee 61 Dec. 
SEE Who's on the Phone..........-..6..065 41 Nov. 
TECH Writing, What About (Norman)....... 73 Sept. 
Testing Assures Survival at Supersonic 

Speeds, Super-Safe.......-.-..--..++-- ... 95 Aug. 
Thin Air, My Foot! (Kohler)......... - 2. St July 
Treasures of Old West, Electronics Finds 

(Fay): . Soa .«sheebasdt ..... 20 eceh ted. 188 Dec. 


Tube Tester Plug-In Accessories... Aug. 


Voices in the Mail (Webster) 4 Aug. 
Weather, Dodging with Radar.......... ; Aug. 
Weather, What's the. «. .«« - #- «s<:«s-7 «= : Dec. 


Whistlers, Thunderbolts and (Gleason) Dec. 


HI-Fi AND AUDIO 


Bass Reflex, Jr. (Tooker)..............0.000. 71 Aug. 
Better Bass in Less Space.........---+-5555 82 Oct. 
Boost, Hi-Fi (Fields).... name 5a) Nov, 
Demonstrate Hi-Fi, How to (Eisenberg) < iwesis 41 Oct. 


Enclosure with Burlap Finish (Rasmussen).. 128 Aug. 
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Equalize Hi-Fi, Why (Fields & Johnson)..... 96 Aug. 
Hi-Fi, Do You Really Have (Eisenberg)... .. ..82 Sept. 
Hum, Mum That (Coriell)........ ifctaapebrgtistts 72 Oct. 
Kings of Swing, Hi-Fi Revives (Hawthorne)... 45 Sept. 
Living Room, How Hi-Fi’ Is Your (Coriell).. 99 July 


Loudspeaker Installation (Richardson)...... 46 July 
“Mini-Horn” (Niehoff)...... i NiWeawemeson 2Dee: 
Mixing It Up (Dubbe)..... Steg Carbs Haass NOV: 
Music by Proxy (Fantel)........ ives 87 Dec. 
Peace with the Neighbors, Loudness Control 
(Feldman) .... 5 Pe) en wsctcam O0\ DOG: 
Plate That Talks (Lanier).......... ci, «ieee? CO Sept 
Phono Speed Changer (Carter)............ 89 Aug. 
Record Player, Amplifierless (Trauffer)..... 80 Nov. 
Records, Life Insurance for (Smith)......... 85 July 
Tape Recorders Take Time....... 71 July 


Tone Compensator for Tape Recorder (Stoner) 77 July 
Tuner, AM, for Low-Cost Hi-Fi (Norman).... 52 Aug. 


Tuner, How to Buy (Reid).................. 58 Oct. 
Turntable Upkeep..... ce: sies cee wows pine 90. Rugs 
Tweeter, Hi Tide in the (Kohler)............ 77 Oct. 


What's New.....94 July. 58 Sept., 70 Nov., 96 Dec. 


RADIO CONTROL 


Dual Proportional System (McIntyre)........ 63 Sept. 
Slave Photoflash Tackles Feotball Parade 

(EGWGrGS) creaveemusee ras er: se vases achat. BO 65 July 
Three Controls on One Channel, Triplex 

WPCC UNOUGE) oo ig satiny s vile We sueste vot ene 86 Nov. 

TELEVISION 
Cheater Cord and Outlet Assembly (Fred).. 77 July 
Closed-Circuit TV (Norman)................ 67 July 
Ghost Eliminator (Smith) SE. Seem 73 Dec. 
Tall Timber, TV in (Gibbs)......,.........5 45 Oct. 
Traffic Snarls, TV Will Unravel......-...... 39 July 
Troops, TV for.......... Chae ate 34 July 
TRANSISTORS 

Light Beam Receiver—Experiment No. 13 

(SELo S| een eee ney nena 65 Dec. 
Megaphone, Single Transistor (Garner)...... 31 July 
Regenerative Receiver, High-Gain—Experi- 

ment No. 11 (Garner)...... 5 a nee 63 Oct. 
Short-Wave Converter, First Transistorized.. 37 Sept. 
Timer, Electronic — Experiment No. 12 

(Garner) . SENE Be Semaine Gus cesar avg aegis 59 Nov 
"Transistor Portable,’’ More Sensitivity for 

(Duda), «cece semg eager Brees Pela ba 50 July 

WORKSHOP AND TEST EQUIPMENT 

Audio Oscillator, “Economy” (Graham)..... 75 Dec. 
Batteries in Your Portable (Ccriell)......... 51 Aug. 
Capacitor Duo-Decades (Tooker)............ 56 Nov. 
Components, Storing Small (Kuehn)...... - 65 Nov. 
Continuity Tester, Shockless (Clark) ... 74 Dee. 
Ferrite-Rod Loop Antennas, Handy Connec- 

tions for. (TrauHor) els wwe epee ne eye soy be 65 Nov. 
Grid Dipper, How to Use (Sutphin)......... 49 Sept. 


Impedance Checking Made Easy (Turner)... 91 July 
Line Voltage Booster, How to Regulate 

(Blachford) ...... ee re ee wait, 83 Dec; 
Long Pointer Knobs, Make Your Own (Louis) 83 Dec. 
Meters, Testing Second-Hand Sensitive (Trauf- 


Ot). ot ge vos Meneame segennmsses eed any 
Parts Checker, Junkbox (Graham)..... ww. 83 Aug, 
Power Supply, Handy (Tooker}.......... .. 74 July 
Printed and Etched Circuits, Telling Apart 

(USGS) ag gees teepie am Sete ee ee 58 July 
“Printing Wiring’’ Techniques, Part 1 

AGRE S. oy psa se mignetacaemacuien aay roms 99 Auge 

a ve a Pert ¥ 

(GaSe)! oon, coer al. , suelstpertene s 53 Sept. 
Probe Adds Range to Your VOM (Middleton) 88 Nov 
Roand C Stocks (Blachford)... Te 124 Aug 
Rectifier, Oil Bath Increases Rating (Carter) 67 Sept. 
Selenium Rectifiers (Louis)................. 48 July 
Signal Chaser, “Economy” (Graham)....... 63 Nov. 
Tester Uses ‘Magic Eye” (Marsh)....... 79 Oct. 


Third Hand You Have Often Wanted (Adams) 90 Nov. 
Transformers, Identifying Salvaged (Tooker) 88 Sept. 


—30/- 


December, 1956 


$1.00 Kir POSTPAID 


5) PacKace OF 5 TOGGLE 

: SWITCHES C-H 3 AMP. 125 VOLT 

RATED SINGLE POLE DOUBLE 

THROW (Or Use As Regular 
ON-OFF) 


FOR $1 00 PAID 

Complete with ‘‘easy-to-connect-and- @ 
disconnect’’ Terminal Screws, also Solder Lugs and Mounting 
Nuts. Very compact—mounting area only 14/4" x 1” x 5%” re- 
quired. Single hole mounting—15/32” diameter. Threaded 
mounting bushing is 5/16" tall. Silver Plated Switch Con. 
tacts. Ball tipped handle Nickel Plated. Equipped with In- 
sulation Guards to avoid ‘‘shorts’’ between the connections. 


COMPLETELY ENCLOSED PLASTIC 
PILOT LIGHT ASSEMBLY WITH A 
GIANT RED FLUTED JEWEL CAP— 
f VISIBLE FROM BIG DISTANCES! 
(Front Panel Bulb Replacement) 


FIVE POST . a 

FOR $1 00 PAID Ap {\XS 
Screw-on Jewel Cap Presades 9/16”"—is %,” diameter. Depth 

behind rear of mounting ears %%”, with mounting centers of 

13". (Same may be mounted in front or rear of panel—either é 
manner providing front-of-panel-buib-removal.) Requires 1” @ 
mounting hole. Solder Lugs are ‘‘locked’’—shorting thus im- 

possible. Thousands of applications—ideal for Model Railroad 

Controls (for which above Switch is ideal!) Requires any volt. 

age Miniature Screw Base Bulb. 


DUAL PURPOSE RUBBER GROMMET & FLEXI- 
BLE FULL PROTECTION NECK 


s FOR ALL SIZES POWER LINE 
( CORDS 
20 1 Oo POST 
FOR e PAID 
Prevents dangerous fraying of Line Cords where same enters 
m Electronic Apparatus, Appliances, etc. Mounts in 1/2” metal 
holes. 11/16” maximum o.d., by fully 2” long. Accommodates 
any Line Cord up to 3%" diameter. Black color. Permits con. 


stant moving about of Line Cords (at any angie!) with complete 
pp safety assured. 


SPRING COMPRESSION BINDING POST 


GHT 
a $1 mele) ty ec 


Firmly grips any wire up to 4” diameter—just press down non- 
engraved Black Bakelite Cap 20 either insert or remove same. ff 
Has a 6/32 x 3%” mounting stud. Nickel Plated Brass stud 
and body. Extends 13/16” above mounting surface. EBY Part 
No. 8330. 


ASSORTED Y—1—2 WATT 
5% —10%—20% TOLERANCE ¢ 
mf. HIGH QUALITY RESISTORS 

iy STANDARD COLOR CODINGS 


3 cS 

TR ” 

; 200 1 rele) POST 
MF SS FOR e PAID 
An exceptional value indeed! tdeal for buildera of Electronic 
Apparatus, Experimenters and Radio-TV Servicemen! Splendid 
diversification of Resistance Values. Full benath Tinned Leads, 


All brand new. Mostly 10% Tolerance Types! Standard Brands 
only. Biggest majority are 1/2-1 Watt sizes (most popular 


-) 
SPEGIAL—5 ASSORTMENTS (approx. 1,000 pes./ 
$4.00 POSTPAID 


~ ATTENTION: Manufacturers—Jobbers—Efc. Large 
quantities of above Five Lots and other items 
available at SURPLUS LEVEL PRICES/ 


BY CHECK—MONEY ORDER—CASH—STAMPS (No 
R E MIT €.0.D. Orders) MONEY REFUNDED IN 10 DAYS 
IF NOT FULLY SATISFIED! (Established 1941.) 


LOUIS P.. GANCHER CO. 
aud WEST BROADWAY NEW YORK 12, N. Y. 
@P™ WRITE US—GET ON OUR MAILING LIST! Pao 


Please Be Sure to Mention 


POPULAR 
ELECTRONICS 


When Answering Advertisements 
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TO VOLUME 6 
***Jan.-June, 1957°°° 


eeevecvecee 
eecevecvencee 


AMATEUR RADIO AND SWL 


Boosting Your Long-Wave DX (Tooker)...... 86 Feb. 
Edison Award Saga..................00000: 50 Apr. 
Hams in Service Help Their Hobby......... 40 May 
If All The Men (Malandain)................ 41 June 
“'Peaker,’’ Getting More from the............ 57 Apr. 
Short-Wave Converter—The 5:15 (Graham).. 67 Jan. 
Gn@ 2] SPECIAL! (Orr) sever carey aches cape pe ves $8 Mar. 
V.H.F. Explorer's Receiver (Graham)........ 67 Feb. 
Voices of the World, Listen to (West)........ 41 Feb. 
WIAW Will Help YOU Become a Ham 

(WU IS) x cpg Bp wre cs wroncinee Pee ociele cree $ 47 Jan. 


BOOK REVIEWS 


Electronic Metal Locators (Renne)..... eicvekerets 32 Apr. 
Elements of Radio (Hellman)................ 28 Jan. 
Handbook of Sound Reproduction (Villchur).. 20 June 
Hi-Fi Handbook (Boyce).................... 26 May 
High Fidelity: A Practical Guide (Fowler)... 30 Jan. 
Let ERMA Do It (Woodbury)................ 14 Feb. 
Man of High Fidelity (Lessing).............. 14 Feb. 
Pictorial Microwave Dictionary (Young & 

JONCE)) ca ccn ke come. dark Desedewge's cod 34 Mar. 
Profitable Radio Troubleshooting (Marcus & 

OE) 900s icin sce geet apes si peeed se Oaaeys 28 Jan. 
Radio Amateur’s Handbook (A.R.R.L.)....... 26 May 


Radio Electronics Made Simple (Schwartz)... 28 Jan. 
Radio-Television and Basie Electronics (Old- 


field). < mr: ow, 6. ro fede heed aamee- ais 16 Feb. 
Rapid TV Repair (Heath).......-......-.. 28 May 
RCA Receiving Tube Manual, RC-18, (RCA 

Mmuber Division): ..ecssavssouwce nem oie ea 20 June 
Repairing Television Receivers (Glickstein).. 26 May 
TV—It’s a Cinch (Aisberg):..........---055. 22 June 
VHF Handbook (Orr & Johnson)............. 20 June 


CONSTRUCTION PROJECTS 
(See also AMATEUR RADIO AND SWL, HI-FI 
AND AUDIO, RADIO CONTROL, TELEVISION, 
TEST EQUIPMENT, TRANSISTORS, WORKSHOP) 


Anemometer, Electronic, No Moving Parts 


(POMC) vcngunete:s Ps us ure Baur} Sew oF .. 51 Feb. 
Auto Timing Light, Something New in a 

(Harvied) tog surcict- ant faces ecyaatiowawewe 6 os 55 Feb. 
Big Ear (Robbérson): a ¢.i4:0...90sta0e6 0% otic os 43 May 
“"Detectoscope,” Electronic (Garner)......... 74 Mar. 
Dynamic Mike (Vicens)..................... 82 Jan. 
Electroscope, All-Electronic, Detecting Static 

Electricity with (Pollack).....:........... 53 Apr. 
Infrared Photocell System Uses Invisible 

Light Beam (Pollack).............-.-250005 47 Mar. 
Intelligence Tester .. . Can You Do Better? 

(Bukstetnd cows o cevawhee dt net ene.s Ghbws oom 53 May 
Lights, Living-Room, ‘Electronic Brain” to 

GOO] (TOOKEL) wee urancs 6 ne erga FST bese es 69 Apr. 
Pocket Receiver, Superregen (Sebestyen).... 60 June 
Solar Battery Experiments, More (Louis)... .. 59 Jan. 
Worms, Don’t Dig Those (Crawford & Pugh). 71 May 

DEPARTMENTS 

After Class.77 Jan., 94 Feb., 85 Mar., 80 May, 85 June 
Gark G Jerry (Erye)e’..< ww .ciarsinicrsscrpgnaisvsineingigre 

10 Jan., 18 Feb., 10 Mar., 10 Apr., 10 May, 10 June 
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Kit Builder’s Korner.50 Mar., 86 Apr., 68 May, 83 June 
Letters from Our Readers.................. 

24 Jan., 10 Feb., 24 Mar., 24 Apr., 22 May, 24 June 
Sound Impressions. 62 Feb., 88 Mar., 61 May, 78 June 
Tips and TO CHNIQUES re.ci we - a. im srers ose a 8E ERS 

age “34 Jan., 32 Feb., 32 Mar., 106 May, 30 June 
Tools and Gadgets . 36 ise, 30 Mar., 88 Apr., 88 June 
Transistor Topics (Garner).................. 

83 Jan., 84 Feb., 82 Mar., 77 Apr., 89 May, 81 June 
Transmitting Tower (Brier)................% 

80 Jan., 82 Feb., 80 Mar., 80 Apr., 83 May, 75 June 
Tuning the Short-Wave Bands (Bennett)...... 

79 Jan., 78 Feb., 84 Mar., 84 Apr., 82 May, 80 June 
What's the PE Answer? ...... 00... 9:e0seeenes 96 May 


FEATURE ARTICLES 


Atomic Bomb Damage Assessment.......... 68 Apr. 
Civil Air Patrol. ON THE AIR with (Winters). 43 Mar. 
Car Rattles, Electronics Will Locate (Craw- 


ford)! ie heb 4 hs Oieea a Poe acon Ge sos oko wee 57 Jan. 
Computer, Can You Run a@ (Fantel)).. se... on. 37 June 
Computer Time, Two Hearts Beat in (Smith). 47 Feb. 
DF Technique for Small Boats (Drake)...... 35 May 
Dwarf Diodes, Midwife to ... 37 May 
FUNEAC. (Kohler)in.c.c0.s.crecaatn tent) o -. 62 June 
Hellishcopter (Kohler). . iwesennn 74 May 
HYPNOSIS, ELECTRONIC ‘(Fantel)... seeeix 39\ Apr. 
Lissajous Had a Figure For It (Burgers) er 63 Mar. 
Making Noise Is Their Job (Mandell)........ 42 Jan. 
Mettle Locator (Kohler): < ae sarc. cies «sie s.¢ rene 58 Apr. 
Mini-Find Takes You Home............ vee. 43 June 
More Than Meets the Ear (Gibbs)........... 41 Mar. 
Racing Radio (Carroll). . how bicscem 99 May 
Radio Rides Stardust Trail (Fantel). . sone 49 Feb. 
Stem to Steam... It’s Electronic (Reid). San id 43 Apr. 
Tape Recorders, Crank- -up, Go wep -.: 49 Apr. 
Tube Forgers, Foil Those...... cere 44 Jan. 
“WAVE” in Naval Blectronics (Fantel). ine, as 39 Mar. 
Young Scientist's Project............., geass 45 Mar. 


HI-FI AND AUDIO 


Amplifier Kits ... A Survey (Eisenberg).... 44 Apr. 


Baftled, We’re Completely (Kohler).......... 75 Feb. 
Batile, Sandwich, Building a (Weems).. - 63 Jan 
Crossover, Double-Duty (Murray)........... 53 Mar. 
CROSSOVER, ELECTRONIC (Eisenberg)..... 71 Mar. 
Crossover, ‘Hardware Store” (Murdoch).... 48 May 
Crossover, Make Your Own (Dougherty).... 72 Jan. 
Crossovers Are The Answer (Hegeman)..... 70 Jan. 
Filter, Build Your Own (Feldman)........... 77 May 


FM Commercials, How to Beep Out (Stoner). 67 Mar, 
Head Examined, Should You Have Your 

(Smith) otccc ce wen aie ding ok arse sewed S 66 Apr. 
Head on Straight, Is Your (Fantel).......... 87 May 
Hiss, Should It Rumble, Should It (Feldman). 75 May 
Housing, Unpainted Chest Saves $$$ as Hi-Fi 


(Smith) 4 oe02 nek ne cov #20. seu ota Pale ot 52 Apr. 
Living with Kids—and Hi-Fi (Welch)......... 70 June 
Loudness Control, Install Your Own (Feld- 

MGN) cast pa sivmbinin - -< carps 16 etereesaeis 75 Apr. 
Mixer-Equalizer, Simplified (Grant).......... 57 June 


Presence Control, Build Your Own (Feldman) 73 Feb. 
Presence Control, Spotlight on the Vocalist 

with (Feldman); aj:¢:%44cane .ebaancen 208% 71 Feb. 
Radios, NEW Sound from OLD (Robberson).. 58 Feb. 
Record-Player Changer Will Shut Off Ampli- 

fiery (Shattuck) :qvieeees ec i a> ueOcse Bees Ge 83 Apr. 
Servicing Equipment, First Steps in (Coriell). 71 June 
Speaker System, Make Your Own Electro- 

Static (Feldman); aisg.<siad2 00 Gttane pense 49 June 
Tuner Performance, Improving AM-FM (Smith) 65 Apr. 
Watts, Why’s and Wherefore’s of (Feldman). 49 Jan. 
Wihats: (NOW! amnrsniwe@blons ewlean iced sienaves 87 Jan. 


RADIO CONTROL 


ES7Lookiin JR/C (Winter), cne 5.905 )0:¢ ng9.si0 58 2.. Sl May 
Permissible Operating Range (Turner)....... 82 Apr. 


POPULAR ELECTRONICS 


—_— re 


apy 


TELEVISION 


London—New York TV in ‘57?............4. 41 
Over the Hill and Into the Cale (Scher)..... 39 
Proximity Detector Is Commercial Killer 
(Crawtord) 41 on wos Wide. um ibe ee 2s sees 66 
Rejuvenate Your Picture Tube (Lynott)...... 61 
TV's 30th. Birthday... veineveresesenes sieeve, 48) 


TEST EQUIPMENT 


Multivibrator, 2500-Cycle (Scism)....... ma 8 
Oscilloscope Calibrator, ‘“Economy”’ (Graham) 55 
Rejuv-a-chek (Shields) .................---- §2 
Signal Generator, “Economy” (Graham)..... 61 
Signal Tracer, Bargain Basement (Winkle- 
DOK) oe ac ae ae ee ere ok Sab See ae 
Tube Tester, ‘‘Economy” (Graham).... 


TRANSISTORS 


Complete Training 


FOR BETTER RADIO-TV SERVICE JOBS 


for the complete 
2-volume 
course 


Amp Perks Up Your Ears, Transistor (Garner) 79 Feb. 
Audio Photometer, Transistorized (Vicens)... 55 Mar. 
Calibrator, Transistorizéed, ‘‘TransCal” Let these two great Ghirardi training books teach you to 
(Wiceass) oon peso ns 4 ee emcee Wes ce creas 63 June handle all types of AM, FM and TV service jobs by approved 
Code Practice Oscillator—Experiment No. 15 protess|onel methods—and watch your efficiency and earnings 
soar 
(GOENGE) ic. see oa were ward Kates BAe eo 8 85 Feb. Each book is a complete service training guide. Each con- 
“Command” Circuit, Transistorized (Banks).. 78 Mar. | tains the up-to-date data on the methods and equipment—~NOT 
E a No. 16 a re-hash of old, out-of-date material. Each is co-authored by 
Loudspeaker Metronomes—Experiment No. A. A. Ghirardi whose famous RADIO PHYSICS COURSE. and 
(Garter) smbsccnreos 2 ae ie eet bén sede nt ee 83 Mar. MOnEEN ee SER an Jor 28 years. paare widely 
$ e 7 use: or military, school an ome study aining than any 
Mount, Graphic Transistor (Traufier)......... Co Teme | Cohiae books of thelr type! 
‘Musical Light” Magic Toy—Experiment No. 
U7 (Garner) wa: se eas eciee ee eur 79 Apr. TH NEW Ghi di 
PowerAmp, Picnic (Garner)................ 45 June irar I 
Power Supplies, Subminiature A.C. (Tooker) 62 Mar. 
4 pee Superhet, How to Build ae RADIO-TV SERVICE LIBRARY 
GINGr) 2.23 eben ea aime Hie wv seu EON a6 an. 
. . * Almost 1500 pages and over 800 clear illustrations show 
Signal Generator, ‘’All-Frequency”—Experi- step-by-step how to handle every phase of troubleshooting and 
ment No. 14 (Garner)..............--.... 85 Jan. servicing. 
Superhet, ’Vokar,” Building the (Tooker).... 63 May Py es ° 
Tandem Transistors, Make (Dunant)......... 58 May 1—Radio and Television Receiver 
TSF Unit—Transistorized Slave Flash (Win- 
KIEPICER) 5.5 ouch meas eoees s heee ees ees 73 Apr. TROUBLESHOOTING AND REPAIR 
A complete guide to Profitable professional methods. For the 
beginner. it is a comprehensive training course. For the experienced 
serviceman, it is, * silick way fo been age on pectic JODEs. NO) 
10) mproavi iques t e 
wo RKSHO P seicn panies: Taelides Invaluable Tatas pect Se rolce cheater 
820 pages, 417 illus., price $7.50 separately. 
° ele 
ectenet Cometh Thay eis. (a iMter) ie Oe Lal 2—Radio and Television Receiver 
attery Power Pac OUTS) ears ah oa. aye ys. an. 
Bulbs for Series Heaters (Roberts)........... 54 June CIRCUITRY AND OPERATION 
Chassis-Drilling Hint (Tooker).............. 86 May This 669-page volume is the ideal guide for servicemen who rea)l- 
Crystal Diode Mount (Trauffer)............,, 58 May ize it pays to know what really makes modern radio-TV receivers 
“uck’? and why. Gives a complete understanding of basic circuits 
D.C. Supply for Small A.C./D.C. Motors and circuit variations; how to recognize them at a glance; how to 
(Philli s) me Ree he MERE ACs ts > Oh eae Miya 47 Ma eliminate guesswork and useless testing in servicing them, 417 illus. 
Pp a oe Y Price separately $6.75. 
Dimmer Control for Photoflocds (Pollack)..... 56 Apr. 6 Fy 
Dial Plates, Make Your Own (Blachford).... 88 May Special low price... you save $1.25 
Dynamic Pillow Speaker (Trauffer).......... 66 Jan. If broken into lesson form and sent to you as a ‘‘course,’’ you'd 
Etched Circuits, Simplified (Garner)...... -» 67 June regard these two great books as a bargain at $50 or more! 
Intermittents, Stop Those (Coriell)........... 59| May’ | soorecona innventha pniulicne on rage inom aa Rene 
Meta! Faucet Microphone Connector (Trauffer}) 62 May you use them! No lessons to wait for. You learn fast—and right! 
Meter, Mount Your (Winklepleck)........... 90 Jan. = ee 2 om ee ee 
Mike Connection Adapter (Trauffer)......... 82 Apr. D STUDY 10 DAYS FREE! 1 
. : Dept. PE-67, RINEHART & CO., Inc. 
oo bei cnn Le cua Leeann 54 May @a2\ Madison Ave. New York 16, BOY. 1 
Neon Flasher, Improved ( mith)... . | Send books below for 10-day FREE EXAMINATION. In 10 
Neon Flasher, Sequential (Scism) days, 1 whl either remit price indicated (Plus postage) or | 
. = a return OkKS postpai: an owe you nothing. 
Old Radios, How to Fix Up (Coriell)......... 76 Feb. | D Radio & TV Receiver TROUBLESHOOTING & REPAIR (Price 
Power Supply, Filament Transformer (Tooker) 56 Mar. | s7gpO Ce) aay ienthanien @ en | 
a . s sae O Radio IR P (Price #6. 
Relaxation Oscillator, Light-Sensitive (Becker) 56 Apr. rt Gheck, here’ for MONEV-SAVING ICOMBINAGION OFFER | 
Series Capacitor Filament Circuits (Graham). 66 June ia + gave 31,25. $end, both wt above 2s, books cat 
. é-) au oO! on . or e . u rice 
Soldering Stand, Heat-Controlled............ 65 Feb. | i425 - + you, save $1.25). Payable at rate’ of sa plus i] 
re ; s after ays if you decide’ ep 5 an 
a tes eo ; Recaiv: ss Be | month for 3 months until the total of $13.00 nas ibeen nee | 
abi or s = 
ers (Welch) ......... erry BS omas (UE Miers liek stains eee ae i 
Table Radio Speaker, Improve Your (Tooker) 83 Apr. [.<°Ses a iee. a e ee | 
“Talking’’ Mike (Adams)................... 58 May WGGREES: sereen ye cB Gy 5.0 6:6) 21d care E's 5 GY Sete BEB Tas ore a 
Telephone Line Antenna (Krauss)........... 86 May | | 
Vector-Type Sockets, Custom-Design Your City, Zone, State......... Sikes eaten aa. Sead aaa | 
(Rasmussen) 81 Feb | Outside U_S A.—$8.00 for 1ROUBLESHOOTING & REPAIR: 
sees eb. $7.25 for CIRCUITRY & OPERATION; $14.00 for both. Cash 
|| only, but money refunded if you return books in 10 days. | 
Ce ee ee 
June, 1957) * 125 
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Shrinks Hemorrhoids 
New Way Without Surgery | 


Science Finds Healing Substance That 
Relieves Pain—Shrinks Hemorrhoids 


For the first time science has found a new healing 
Substance with the astonishing ability to shrink hem- 
orrhoids and to relieve pain—without surgery. 


In case after case, While gently relieving pain, 
actual reduction (shrinkage) tovk place, 


Most amazing of all—results were so thorough 
that sufterers made astonishing statements like 
“Piles have ceased to be a problem!” | 


The secret is a new healing substance (Bio- 
Dyne*)—discovery of a world-famous research 
institute. 


This substance is now available in suppository or 
ointment form under the name Preparation I].* Ask 
for it at ull drug counters—money back guarantee. 

*Reg. U.S. Pat. Office 


SENDS—RECEIVES UP TO 10 MILES AS SHOWN 


With built-in antenna or hundreds of miles with outside antennal W orks on 80. 
and 40 meter (Novice) amateur pands—ulso Aircraft und ov 

se ara enias PORTAL ONTAINE!D POWERED W 

DARD PORTABLE RAT th) RIES. NO AC PLUG-INS N 


Take it ith you everywhere you ko—on triPs. vacations, carnping—Keep in 
hb bome. frienda, Has 5 watt crystal controlled transmitter—Sensi- 
tive Regenerative Ke woe Send-Receive switeh. Wt 


only 3 the. Size. only 4", TESTED—PROVEN- 
SINPLIFIED PRACTICAL Full information given 
Ou uuick easy to get license. 
SEND ONLY $3 00 (bill, mo) and pay Postman 
H $11.95 COD postage on arrival or 
send $14.95 for postpaid delivery. Complete kit includes 
ull parts, tube. coils. Plastoid cabinet, easy instructions, 
crystal $1.95.) COMPLETELY 
VED POSTPAID $19.95. A regular 
$49.95 ee one now before price goes up. GUAR- 
ANTE. AVAILABLE ONLY FROM: 


WESTERN RADIO ake. BNE-12 KEARNEY, NEBR. 


MORSE CODE | 


a SENDING - RECEIVING - SPEED 
Complete Instructions. 

Ni made Easy with 45 or 78 RPM Record. 

7 INCH 45 RPM...SEND$1.25 121NCH 78 RPM... SENO $2.25 j 
Prices Include Postage and Handling | 

UNCLE SAM RECORDings + Dept. D12 

59 East Van Buren Street Chicago §, Iilinois 


Sola by leading hobby shops, radio-electronic dealers, hi-fi record 
shops, chain and department s everywhere. Oealer, Jobber, 
and Mail Order Firms inquir invited, 


wise WORLD’S LOWEST PRICED 


ce (ADDING MACHINE sve 


GCHAR COUNTS UP TO 999,999,999 
i IDEAL FOR BUSINESS AND PERSON- $ 95 
AL USE—GUARANTEED ACCURATE. 


ay HY Not a toy. Operates with only a finger 
4 Paid (f ilick. Adds, subtracts, multiplies. dis $3.04 in 
ane Hi | vides, Counts up to one billion, Pays Penna. 


for itself over and over. Ideat Gift—for inct’g 
Business. Income Tax and School use. 30% Tax 
MONEY BACK GUARANTEE. Send 

name and address. Pay postman only $2.95 plus 
postage. Beautiful rich-looking leatherette Case in- 
eluded at no extra cost. Money back in 10 days If 
not delighted. AGENTS WANTED. 

CALCULATOR MACHINE COMPANY 
P.O. Box 126, Dept. EZ-57, Huntingdon Vailey, Penna. 


‘LEARN CODE THE E2 WAY 


New...€-Z CODE Jr. uses electric pen- 
cil and printed-wiring. Oraw electric pen- 
cil down lettered slot and buzzer sounds 
dots and dashes. Operates on single 
flashlight battery. At your local radio 
parts distributor. Write for free code 
bookiet and name of your fearest store. 


Out of Tune...... saree 28 Nov., 26 Dec. 
AEROVOX CORP., New Bedford, Mass, Sound ImpressionS ......6.....-0005 84 July, 96 Sept. 
140 Always say you saw it in—POPULAR ELECTRONICS 


+ TO VOLUME 7 
-*+eJuly-Dec., 1957:>- 


AMATEUR RADIO AND SWL 


Antenna Tuner, Soup Up Your Dx with 


(Don ety)! 5 p.teede otiey Sic ace Redbone Mice = 63 Nov. 
Code Practice Set, Subminiature (Louis)..,.. 59 Aug. 
Double Your Heathkit AT1 Output (Brier).... 55 July 
Mark That Frequency (Pollack)............. 67 Dec, 


Modulating Your Heathkit Transmitter (Stan- 

WSY). gS eatin s AF cere 08. Ge Go ERee a edt ame 
Spot Frequency Injector (Harvey)...... F 
Voices of the World, Listen to (West)... 


BOOK REVIEWS 


Additional 1957 Television Servicing Informa- 


lion (Beitman) <2. 6.6 ars cenaees wien mana 40 Oct. 
All About FM Antennae and Their Installa- 

oni (crim). <:;. www. \acics ss saemee eee cern e 98 Nov. 
Audio Amplifiers and Associated Equipment 

(Eo) ie cee ee eee 98 Nov. 
Basic Mathematics for Radio and Electronics 

(Colebrook & Head))...n< a0 2d). ces em ren ener. 96 Nov. 
Electrical Production of Music (Douglas)..... 28 July 
Electricity and Electronics—Basic (Steinberg & 

PGE) iiss cine case cers apenas, ow taeahac ome Fgh 40. Oct. 
Energy (Lodge) . Sets ew ac cance eel wor barren Be TAU 
L-C Oscillators (S¢htire)... .. 102 sas cai. e. i ie 28 July 
Most-Often-Needed 1957 Radio Diagrams and 

Servicing Information (Beitman).......... 32 Aug, 
Novice and Technician Handbook (Orr & 

Stopier) .. sia. ctegaiens ese hae ce ose bae delete 28 July 


Pin-Point TV Troubles in 10 Minutes (Coyne). 32 July 
Practical Radio and Electronics Course (Beit- 

TORCATID: sc tadictc-pnsaclin Sg sas cease digi sce, suv ace eracere 
Resonant Circuits (Schure)........ 
TV Antennas (Schwartz).......... 
TV Consultant (Cisin)....... 
TV Tube Locator, Vol. 2 (Cisin).. 


CONSTRUCTION PROJECTS 
(See also AMATEUR RADIO AND SWL, HI-FI 
AND AUDIO, PHOTOGRAPHY, TELEVISION, 
TEST EQUIPMENT, TRANSISTORS, WORKSHOP) 


Bells, Electronic Christmas (Ford).. . 45 Dec. 
Booster for Your AM Radio (Rogers)os eee 45 Aug. 
“Challenger’’—Electronic Game/Computer 

(PON GCI) 5. ssyssioiss aetna open ee aun he 83 Sept. 
“Comparator: Sensitive (Chapel)... gies AT UY 
Dry Cell Rejuvenator, Miniature (Tooker).... 91 Aug. 
Etched Circuit Receiver (Smith)............- 79 Aug. 


Frost Sentinel (Pollack).......... .. 53 Sept. 
Geiger Gun (Borzner).. .. 65 July 
Junk Box BC Special (Wilson). . vevecee 49 July 
Model Spaceship (Garner)...............55- 35 Aug. 
Plastic Cutter, Hot Wire (Pollack)........... 79 July 
Radio-Intercom Conversion, Their Master’s 
Voice (Winklepleck) .........-.5-+--5005> 71 Nov. 
Stroboscope Freezes Motion, ‘Varistrobe” 
(Pollack) ..... seis here Ot july 
Vibrato, Build Your ‘Own. (Tooker). sep neers 41 Dec, 
DEPARTMENTS 
Alter Class oasis. ..090.ews vas pspeus ens 


82 July, 82 Aug., 78 Sept.. 89 Oct., 81 Nov., « 77 Dec. 
Carl & Jerry (Frye)... ssa atndstunnay eas 

10 July, 10 Aug., 8 Sept., 8 Oct., 8 Nov., 8 Dec. 
Kit Builder’s Korner......... 81 July, 61 Sept., 75 Dec. 
Letters from Our Readers. 

22 July, 24 Aug., 22 ie i 20 Oct., 24 Nov., 20 Dec. 
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Tips and Techniques. . 


102 July, 28 Aug., 30 Sept., 32 Oct., 88 Nov., 36 Dec. 


Tools and Gadgets 


July, 106 Aug., 26 Sept., 44 Oct., 100 Nov., 98 Dec. 


Transistor Topics (Garner) 
97 July. 88 Aug., 91 Sept., 96 Oct., 


74 Nov., 52 Dec. 


Transmitting Tower—Among the Novice Hams 


(Brier) 


76 July, 85 Aug. 93 Sept., 107 Oct., 85 Nov., 83 Dec. 
Tuning the Short-Wave Bands—Short-Wave 


76 Nov., 74 Dec. 


FEATURE ARTICLES 


Airborne Electronics ; 
“Andrea Doria,’ Will There Be 
(Blenstock) . er, Pe 
Buzz, Do You Have a (Rocke) 
Crossword Puzzle (Branch)... 
..69 Aug., 82 Sept., 112 Oct., 


Another 


84 Nov., S6 Dec. 


CSSB, Spreading the Stations with (James)... 52 Nov. 
Diathermy, What You Should Know About 


(Pollack & Fantel)... 0.1.6 ceassanaseves 35 July 
Dig That Crazy Ribbon (Anderson). 43 July 
Eating, New Era in.. oa 39 Aug 
Fluorescent Lamp Interference, Quieting (Co. 

riell) a F ‘. 71 Dec. 
Germans Have a Way with It 48 Aug. 
Getting the Message Over—Fast! $4 Oct. 
Hearing Aid, Stereo Hi-Fi wh aren 38 Aug 
Making Landings Easier 83 Oct 
Measurement, Fine Art of ‘ 48 Dec 
Mechanical Brain, How to Give Orders to 

(Kondo) $1 Oct 
Pigantics ..,.. ang, sows O98 luly 
Printed Circults Come of Age (Lytel). 49 Dec. 
Radio Keeps You in Touch (Sands & Bien- 

Btock) .. ip x iw 41 Sept 
Tracking Missiles, Air Force atSea ......... 74 Sept 
“Voice” for Maytlower II.. ieetb Rend $2 Sept 
Weatherman, Push-Button (Fantel)........... 46 Sept. 
What's New in Europe?. eee 61 Dec. 

HI-Fl AND AUDIO 
Amplifier, Bullding a Spare” (Grant)....... 93 Aug. 
Battle, Double-Barrel is 59 Sept 
Barbership Quartet, You Too Can Be a 

(Zuckerman) imi te Bed - 99 Oct 
Crossover, Build Your Own, with Brilliance 

(McCormick) 6% Nov. 
Damp Before Your Ears (Feldman). 57 July 
Equalizer, Building a Hum-Free (Feldman)... 49 Sept. 
Fall Roundyp . 102 Oct 
Fourth Speed (Eisenberg) : 63 Aug 
Hi-Fi Cabinets = Beauty + Utility... 75 July 
“Hi-Five,"’ Building the (Weems)........_.. 67 Sept 
Junior-Fi for the Small Fry (Smith)... ...... 104 Oct. 
Keep lt Where It Belongs (Diers). -seare0 81 Sept. 
Lexicon of the Hi-Fi Builder (Rodrigues)...... 96 July 
Loudspeaker, Pity the Poor (Feldman) ... 49 Aug. 
Low in Size, High In Fi (Van Sutphin). .. 81 Oct. 
Midsummer Roundup . ‘are 4l Aug 
Off-the-Air Recording, ““Wrap It Up’ (Samp- 

son) —¥ ’ i 67 Oct 
Record Player Maintenance, First Steps in 

(Marshall) 62 July 


Reel Tricks for Tape Recordists (Anderson) : f 95 July 
Speaker Enclosure, Oval-Flex (Van Sutphin). 109 Oct. 
Speaker, Installing Back Seat (Petrovec & 


Prokine) 


72 Sept. 


Speaker, Make Your Own $5 Coax (Vicens).. 98 Aug. 
Speakers, Speaking of Extra (Feldman) .. 60 Nov. 


Splice of Life (Garnes)... 


80 Dec. 


Tapes, Do Yours Sound ‘Real Pro’’? (O’Brien) 85 Dec. 


Tape, Getting Most Out of (Smith) 


91 Oct. 


Tape Recordings, How to Make Good 


December, 1957 


Complete Training 


FOR BETTER RADIO-TV SERVICE JOBS 


for the complete 
2.volume 
courte 


Let. these two great Ghirardi training books teach you to 
handle all types of AM. FM and TV service jobs by approved 
Professional methods—-and watch your efficiency and earnings 
soar! 
| Each book is a complete service training guide. Each con- 
tains the complete data ou modern methods and equipment— 
NOT a re-hash of old, out-of-date material. Each is co-authored 
by A. A. Ghirardi whose famous RADIO PHYSICS COURSE and 
MODERN RADIO SERVICING were, for 20 years. more widely 
used for military. school and home study training than any 
other books of their type! 


THE NEW Ghirardi 
RADIO-TV SERVICE LIBRARY 


Almost 1500 pases and over &f0 clear Illustrations show 
step-by-step how to handle every phase of troubleshooting and 
servicing. 


1—Radio and Television Receiver 


TROUBLESHOOTING AND REPAIR 


A complete fuide to profitable professional methods. For the 
beginner, it Is a comPrehensive training course. For the experienced 
serviceman, it is a quick way to ‘“‘brush up” on specific jobs. to 
| develop improved techniques or to find fast answers to puzzling 
yervice problems Includes invaluable ‘‘step-by-step’’ service charts, 
820 Pakes. 417 Illus., price $7.50 separately. 


2—Radio and Television Receiver 


CIRCUITRY AND OPERATION 


This 669-pake volume is the Ideal fulde for servicemen who real- 
ize it pays te know what really makes modern radlo-TV receivers 
tick’’ and why. Gives a complete understanding of basic ¢circults 
and circuit variations: how to recognize them at a glance: how to 
eliminate Ruesswork and useless testing in servicing them. 417 illus. 
Price separately $6.75. 


Special low price... you save $1.25 


If broken Into lesson form and sent to you a8 a ‘‘course,’* you'd 
rezard these two great books as a bargain at $50 or more! 

Under this new offer. you save $1.25 on the price of the two 
books—and have the privilege of paying in easy installments while 
you use them! No lessons to wait for. You learn fast—and right! 


e=== STUDY 10 DAYS FREE! ~=2=- 


Bept. PE-127, RINEHART & CO., Inc. 
232 Madison Ave.. New York 16, MN, ¥ 


Send books below for 10-day FREE EXAMINATION. In 10 
days I will either remit price indicated (plus postage) or 
return books postpald and owe you nothing 
0 Radin & TV Receiver TROUBLESHOOTING & REPAIR (Price 

$7.50 separately) 


O Radio & TV CIRCUITRY & OPERATION Price $6.75) 


Check here for MONEY-SAVING COMBINATION OFFER 

+ Save $1.28. Send both of above hig hooks at 

special price of only $13,00 for the two. (Regular price 
#14.2 5 you save $1.25. Payable at cate of S4 plus 
postage after 10 days if you decide to keep books and $3 a 
month for 3 months until the total of $14.00 has been Paid. 


City. Zore, State 


Outside U.S.A.—$8.00 for TROUBI.ESHOOTING & REPAIR: 
$7.25 for CIRCUITRY & OPEHATION; $14.00 for both. Cash 
only, but money refunded if you return books In 10 days, 


Be Bee BP eee eee eee ee ee 
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PHOTOGRAPHY 


PORT ARTHUR COLLEGE 


Darkroom Timer, Low-Cost (Louis)........... 75 Sept. 
ELECTRONICS COMMUNICATIONS Electric Pencil (Garner)..........-.0+ee+e0- 70 Sept. 
Light Distributor (Garner)...............-.. 76 Aug. 


AM FM Television Broadcast Engineering 


i 3 Meter Your Enlarger Exposures (Winklepleck) 77 Oct. 
Marine Radio Radar 


CHECK THESE FEATURES: Tuition $34 per mo., TELEVISION 
Boe & board a50 er mo. in dorm on cores 

ollege operates 5 KW broadcast station. Students + . 
get on-the-job training at studios on campus. FCC Putting TV on Tape (Bienstock)...........-. 49 Nov. 
license training with all courses. Well equipped TV Speeds Up Ticket Sales rere s eee eeees 107 Sept. 
classrooms & lab., am fm transmitters, radar & | | Will You Pay for TV? (Bienstock).........4+ 59 Oct. 


marine eqmt., television camera chain, experiment 
lab test eqmt. & other training aids. Our graduates | 
in demand at good salaries. Free placement service. 
Have trained men from all 48 states. Approved for 
GI. Write for details. 


TEST EQUIPMENT 


"Bridge’’ Your Way Out of the Junk Box 


PORT ARTHUR COLLEGE Port Arthur (Turner) 2... 0. ..e eee eee eee oo ST Aug 4 
Texas Capaci-Meter, Clean Out the Junk Box with 
Established in 1909 (Winklepleck) Chivartiataitase tere ian 87 sty, 
Multitester, “Economy” (Graham)........--- 73 Oct. 
Oscilloscope Traces (Burgess) & 
a SoMauene a p ee Hum Hunting) gee6eca vee oe SO On. es on 
for rajec ta: 
(eetaredinin Issues of this ineeaeines Parasitics .........-... 
Order from thls Ad enclosing full pay- Probing the Power Pack 
morte trite ter cetells ape nrlces ot Radio Frequency Measurements......... 57 Dec. 
‘ 17.50 Square Waves wwrridspintas disaesiens ... 37 Nov. 
iE er as are ca aie ys : meri Test Lamp, Using a (Leeper).........-..+5+5 71 Oct. 
ransistor checker ... 12. ‘ode Practice set.... 10. Tigneleter Checker 2B ” (Grah "* "89 Jul 
Frost sentinel ...... 24.75 Lie detector ....... 19.50 ae cre rer Eonar | chee) u 
Baby sitter ....s eave 28.50 Metronome ..-.....- 14.75 
Rain alarm ......... 18.50 Metal locator ....-.- 32.50 TRANSISTORS 
VHF explorer rec'vr.. 27.50 Transistor megaphone . 34.00 ie 
Ant. peaker for S.\W.. 8.50 All-band Preselector . 24.75 oe kech ige (Trauffer)......... Seether Septy 
Electronic Banjo .... 11.75 Electric Tachometer .. 17.50 a mplifier (Garner)s+.. ++ wesey+seonss +++ 73 ~ 
Proximity detector ... 19.50 Picnic power Amp.... 24.75 es pi Talkin’ (Garner)......-...-..+++- 83 pies 
Stroboscope ........ 29.50 Electronic big ear...- 27.75 ight-Operated Relay, Sensitive (Tooker)..... 70 Aug. 


Record Player, One-Transistor (Davidson)... 55 Nov. 
Signal Tracer, Power Transistor (Davidson) 54 Dec. 
Something Old—Something New (McEntee).. 55 Oct. 


Hearing-aid Amp. ... 17.25 Kill TV commercial. . 18.00 
| Magnetize tools, etc.. 11.75 Also Walkie-Talkies 


ALGERADIO ELECTRONICS co. Transistor Identification (Tooker)............ 72 July 
236 N. Franklin S#. Hempstead, N. Y. Transistorized Short-Wave ‘'Two-Lunger” 
(Stoner), ves cepe menage: (Mares. os beteten « OT NOY. 
: VIRLE., Ear (Orr) ive. st smarting sca cca e sess we 41 July 
Pes sss Ss Ses ses SSS 
WORKSHOP 
1 ONE MILLION DOLLARS CASH! 
i I Adapter Connects Phone Tips to Miniature 
; in eee re Yours Only $38 Jack: (Dunant) <esepo: ceqanrs<aqnnqen ce 9p 81 Aug. 
ae I | Adapters, Easily Made (Trauffer)............ 61 July 
BPs, *.deep south millionaire! Mave money to burn! Weill send § | Air Cell Replaces Battery (Chapel)......-... 72 July 
money-—and alll sou pay. is pe Youlesn do everything hwity Auto Radio Noises, Curing (Carrier)......... 67 Nov. 
friends, Win, par. bets |b ‘the “parreli Light your” cigars and Banana Plugs Simplify Connections (Trauffer) 62 Aug. 
B cisareties ite $10.00 ilar “Live it.ues (t's a milion dollars B | Banana Plugs and Adapters, More Tricks 
You get one million bucks in $10%s, $20’s, $50's, $100's etc. with, (Trauffer) s.<o¢i. swiss veseartawe oat 76 Oct. 
denominations—enough to keep your friends laughing and happy is 
for months—This offer is jimited, only $4 million jdollars to a Battery in Your Pocket (Orr)...........00005 70 Dec. b 
cote eee tiats only 92.58. Four Million dollars only Burning Tool Will Mark Leather, Plastics 
10:00, "1M not sehiontea keep. Siob,000 fon you, oublegand w | (Frantz) «2.0. - 0 coos v cso 66 Oct. 
to—BEST VALUES CO., Dept. M-117, 403 Market St., Newark, N. J. Chassis Saw, How to Make and Use (Tooker) 80 Sept. 
Ve PY Code Practice Set, Simplest (Trauffer)....... 48 July 
Decals, Rejuvenating Old (Verner)........-- 48 July ~ 
Drill, Cut and Smooth (Wagner)......-.- 0455 73 Aug. 
GA RAG E D O Oo R Eye Brush/Needle Brush (Setlow).........-- 90 July 
Fitting Miniature Phone Plug into Standard 
Actuator Jorele (Trauster)) wien <j0:itard baneeisics +, S106.4 Halve 80 Sept. 
O PP E NN E R cite 3 24 50 Gooseneck Lamp Makes Adjustable Mike 
Mechanism e 
Stand (Dunant) «aia ei vies ccs ts emi. tee 62 Dec. 
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Language Barrier, Breaking the (Ornstein). . 
Last Word in Hi-Fi (McCafferty). . 
MARSman Tells All (Zuckerman)...... 
Mike, Which Should I Use? (Garnes) 
Misfortune Teller (Kohler)....... : 
Missile Control, Electronics Vital to (Read)... 
MRS (Brous) 
Operation Blub (Kohler)... 
Pages to Projects (Reader) 
PAT Does the Talking........... 
QSL From Sputnik (Stanbury). 
Radar Pilots Ships.... 
Radiation and Radio Lick Floods (Walker)... 
Record Moocher, Victimized by (Tubergen).. 
Robots Among Us, There Are (Tenn).. j 
Sell That Article! (Sandretto). 
Snapshots in Sound (Bienstock) 
Sputniks Said, What (Steiger). 
Stereo Cartridge, Designing a 
Stereo Listening Area, Your (Feldman). 
Stereo, Start Your (Feldman) 
Stereo Tape Recordings, Make Your Own 
(Lorant) 
Strange Allergies of Hi-Fi (Crowhurst). 
Suburbs, Hi-ing the Fi to the (Zuckerman).. 
Talent Hunt Unearths Junior Scientists...... 
Tape for Pictures. 
Tape Recording in Abinauciry (Lytel) 
Tape, Tricks with (Comstock)... 
Telephone in the Mine. 
Test Bench, For Your... 
They Get Smaller... and Siialles. ' 
Turn it—for Better Pictures. .. 
TV Antenna, Choosing Your (Graf)...... : 
TV Antenna Installation, Accessorize Your 
(MobUS) oes abevbanrnns 
TV Antenna System, Modernize’ Your 
TV in Car, at Railroad Crossing. . 
Vacuum-Tube Voltmeter Works, How a | (Buk- 
stein) 
What Goes in Between (Garnes) ie 
What's New for the Ham and SWL......... 


HI-Fl AND AUCIO 


"Ruto-Fi,’’ Go Mobile with (Van ee _— 
Ceiling Mounting a Speaker. . 
Erase Fader to your Tape Recorder Add. an 
{Towill) rs 
Hi-Fi Highlights. . 
bank Bee, cia 82 July, 82 Aug., 86 ‘Sept. « 74 Oct, 
Intercoms, Feedback Oscillator for (Carter). . 
Last Word in Hi-Fi (McCatterty). . 
Mike, Which Should I Use? (Garnes). 
Outdoor Hi-Fi (Brociner). . 
Pages to Projects (Reader). 
Phono Arm, Improve Your Low- Cost (Holzer). 
Preamp and Control Unit, Transistorized 
(Dies) on siecanwisaanwcad 
Record Grooves Wiggle Magnet : 
Record Moocher, Victimized by ‘vue 
Slave, Hi-Fi (Duff) is... sescecce sass. ak 
Snapshots in Sound (Bienstock) 
Speaker, Slot-Box Your (Markell). g 
Stereo Cartridge. Designinga............... 
Stereo Listening Area. Your (Feldman). . 
Stereo Player, Personal (Trauffer) 
Stereo, Start Your (Feldman). . 
Stereo, Switch to (Feldman). 
Stereo Tape Recordings, Make Your Own 
(Lorant) 
Strange Allergies of Hi-Fi (Crowhurst). 
Suburbs, Hi-ing the Fi to the (Zuckerman)... 
Switching Output Impedances (Weber)...... 


December, 1958 


56 Aug. 


66 Sept. 


- 41 Dec. 


48 Oct. 
53 Aug. 
74 Dec. 
41 Sept. 
58 Nov. 
46 Nov. 
67 Dec. 


. 73 July 
. 62 Oct. 


41 Aug. 


- 62 Dec. 


50 July 
85 Oct. 
50 Dec. 
66 Nov. 
4S Nov. 
35 July 
74 Nov. 
45 Dec. 


55 Oct. 


42 July 
57 July 


. 48 Dec. 


50 Nov. 
53 Sept. 


61 Nov. 
49 Aug. 
67 Nov. 
34 July 
38 July 


; 41 Nov. 
- 60 Sept. 


52 Aug. 
66 July 
48 Aug. 
59 Oct. 
60 Dec. 


55 Nov. 
46 Sept. 
56 July 


60 July 


: 69 Aug. 


70 Oct. 


47 July 
74 Dec. 


. 84 Dec. 


86 Nov. 
92 Oct. 
46 Nov. 
73 July 
74 Aug. 
85 Oct. 
92 Dec. 


61 Sept. 
69 July 
74 Nov. 


77 Sept. 


42 July 
67 Oct. 
48 Dec. 
50 Nov. 
56 Sept. 
53 Sept. 
45 Oct. 


61 Nov. 
49 Aug. 
67 Nov. 
74 Sept. 


Tape Print-Through Problem Solved...... 
Tape Recorder, 

(Towill)} 
Transceiver Nois, 
Tuner + Audio ; 
What Goes in Bow, 


Erase Warning Light for 


TELEVISION 
Antenna, Choosing Your (Graf)............. 
Antenna Installation, Accessorize Your 
(MODUS) % «2b cs. c<n.ct aoe ee ae 


Antenna System, Modernize Your.. 
Color-TV, 3D (Garner)..... 
Tape for Pictures......... ° 
Turn it—for Better Pictures..............,.. 
TV in Car, at Railroad Crossing............ 
Two-Set Coupler, Make Your Own (Graf)... . 
V.H.F. Antenna, Under-the-Rug (McCormick) 


TEST EQUIPMENT 

A.C. Calibration, Check Your (McRoberts)... 
Appliance Tester (Reissman)..............., 
Checking Components, Time-Saver for (Louis) 
Neon Voltmeter, HV (Chapel)............... 
Power Supply, Transistor Test (Dodson)..... 
Signal Tracing, Transiprobe for (Woods).... 
Test Bench, For Your................ 
Tester, Easily Assembled (Lecper).......... 
Vacuum-Tube Voltmeter Works, How a (Buk. 

stein) 


TRANSISTORS 

Flash Light with Transistors (Winklepleck). . 
Mounting Radio Components (Rasmussen). . 
Power Supply. Test (Dodson) 
Power Transistor Connectors (Garner). . 
Preamp and Control Unit (Diers) 
R.F. Meter, Simple (Schauers). .. 
Radio, “Stolen Power’’ (Mack)......... 
Semiconductor Space Spanner (Stoner). 
Signal Tracing, Transiprobe for (Woods)... 
Transihorn, Squawk with the (Garner). . ; 
Wall Outlet, Transistors Replace (Tomer)... . 
“Warmth Meter," Liven Up Party with 

(McRoberts) hire evden ine ee ne oe ae 


WORKSHOP 
A.C./D.C. Converter, Smoother Shaving with 
(Miller) Qaeeee.. 2 2 
Car Thett, Protection Against (Leathem).... 
Chassis, Low-Cost (Garner)... 
Chassis, Tin-Can (White)............ 
Checking Components, Time-Saver for (Louis) 
Color-Code Your Circuits (Morgan)...... 
Crystal Oscillator, Shock-Excited (Dugonis).. 
Custom Pilot Lights (Verner)................ 
Intercoms, Feedback Oscillator for (Carter), . 
Lock-in Relay Systems (Cariffe). . 
Mounting Transistor Radio Components (Ras. 
mussen) ce es 2 
Pen Scriber, Ball-Point (Barna). sf ists 
Phone Plug Adapter, Miniature (Traufter). . 
Power Transistor Connectors (Garner)...... 
Receiver Gain, How to Reduce (Rasmussen) 
Rematch for a Mismatch (Westrem)......... 
Satin-Finishing Aluminum Parts (Marriner). . 
“Sun Batteries,” Protect Your (Trautfer)..... 
Switching Output Impedances (Weber)...... 
Tape Recorder, Erase Warning Light 
OCONEE, iss rre Oe aig we wv» x 0 Srearwreceterinan ans 
Tester, Easily Assembled (Leeper).......... 
Tuning Indicator, Improvised (Desind)...... 
V.H.F. Antenna, Under-the-Rug (McCormick) 
Vacuum-Tube Voltmeter Works, How a (Buk- 
stein) 


—B0- 
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56 Dec, 


67 Aug. 
59 Dec. 
76 Nov. 
55 Dec. 
93 Nov. 
88 Sept. 
66 July 
80 Sept. 


60 July 


75 Sept. 
78 Aug. 
93 Nov. 
92 Oct. 
61 Sept. 
88 Oct. 
49 Oct. 
61 Aug. 
88 Sept. 
75 Aug. 
35 July 


54 Oct. 


70 Nov. 
76 Oct. 
91 Dec. 
76 Oct. 
76 Nov. 
78 July 
94 Dec. 
91 Dec. 
92 Oct. 
84 July 


78 Aug. 
70 Nov. 
94 Dec. 
92 Oct. 

78 July 

76 Nov. 
78 Aug. 
90 Aug. 
74 Sept. 


80 Sept. 
80 Sept. 
74 Sept. 
90 Aug. 


’ 
60 July 
84 July 
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: TO VOLUME 10 
2+eeJan.-June, 1959+: 


AMATEUR RADIO AND SWL 
Antenna Load Box (Lewis)..........-.+.+-- 70 May 
Bandspread (Kneitel) .............. 93 Apr., 85 May 
Cascode R.F. Unit, How to Build a (Smith).. 84 Feb. 
Citizens Band Radio (Mandala)...........-- 59 Mar. 


Crystal Oscillator Circuits (Freeland). . .. 76 May 
DX at Night, Hunt for (Orr)......... .. 50 Feb. 
DX‘ing with Your TV Set (Coro).....-- ... 78 Apr. 
Hams Go Video (Zuckerman)........--.+--- 41 June 
Log All Continents on the Broadcast Band 
(Kippel) sex .4 cusp 2oete: res Serre” 57 June 


Modular 6-Meter Station, Build a (Stoner)... 93 May 
Novices—Let’s Go General (Cross)..... . 63 Mar. 
Short-Wave Listeners’ Guide (Kneitel). . 59 Feb. 
Short-Wave Monitor Registration..........- 

85 Mar., 110 Apr., 105 May, 87 June 


Signal Generator, Transistor (Greene) 81 Jan. 
Signal Peaker, Build This (Turner).....-..-- 81 Feb. 
Space Spanner Pulls in 16,000-Mile DX 
(Stoner) - sc4 xwe dete er ten Rete ames 65 Feb. 
Transceiver, Build Citizens Band (Stoner)... 48 June 
Transmitter, ‘Nifty Novice’ 15-Meter 
(Stoner) os vag cneme rene tee nee Bein eRe 67 Apr. 
VHF-Aero, Phone DX’ers Future (Kneitel)... 39 Jan. 
Vertical Makes a Comeback (StVrain)....... 73 Mar. 
BOOK REVIEWS 
A-C Circuit Analysis (Schure) 20 Apr. 
Audio Measurements (Crowhurst). . 16 May 


Basic Pulses (Gottlieb)..........----+-+2++9- 37 Feb. 
Burgess Engineering Manual—Data on Dry 

Batteries for Design Engineer (Burgess 

Battery Co.).:c.cccassnewens este ter ey ees 
Designing and Building Hi-Fi Furniture 

(Merkel) vee can -toewrencs iin oreGoe ms & 2k nest 9 iene 20 June 
English-Russian Russian-English Electron- 

ies Dictionary (McGraw-Hill Book Co.)... 14 Mar. 
Experimental Basic Electronics (Evans & 

Porter). cai. weed eeittre noon solaes Come erm te 37 Feb. 
Fifteen Minutes to Stereo (General Electric).. 20 June 
Fundamentals of Nuclear Energy and Power 


30 Jan. 


Reactors (Jacobowitz) .....-..0.0seeeeeeee 18 June 
Fundamentals of Transistors (Krugman)..... 14 Mar. 
Gas Tubes (Schure).......--. 0s eevee eereee 28 Jan. 
Guide to Mobile Radio (Sands}..... 18 May 
Guide to Nuclear Energy (Belchem) 18 Apr. 
Handbook of Electronic Circuits (RCA 

Service Co.) wsas-cpeeee rhe cee ae te bea 37 Feb. 
High Quality Sound Reproduction (Moir).... 18 May 


How to Become a Radio Amateur (ARRL)... 30 Jan. 


Know Your Oscilloscope (Smith)........-.-- 16 May 
Most-Often-Needed 1959 Television Servic- 

ing Information (Beitman).......--....--- 14 Mar. 
Most-Often-Needed Radio Diagrams (1926- 

1938) (Beitman) ...........-.02se seers 22 Apr. 
New Sideband Handbook (Stoner).....--..-- 20 Apr. 
101 Ways to Use Your Sweep Generator 

(Middleton) ... ....----2e0 eee create 18 June 
Pin-Point Record Changer Troubles in Five 

Minutes (Sheneman) «....-.-++-«ss0e--943 28 Jan. 
Radioactivity Measuring Instruments (Nokes) 20 May 
Radio-Electronic Master (United Catalogue 

Publishers) ....-.-..+sseeeeeee tees ceemes 6 May 
Retlex Klystrons (Hamilton)..............-55 20 May 
TV Signal Distribution and Antenna Tech- 

niques (Howard K. Sams & Co.).........- 37 Feb. 
Techniques of Magnetic Recording (Tall). ... 18 Apr. 
Television Servicing, Third Edition (Buchs- 

BOM) sn cesses aah ee 0 eo See ee oR we 28 Jan. 
Television Tube Location Guide (Vol. 8) 

(Howard W. Sams & Co.)....-..- se eee ee 16 Mar. 
Transistor Fundamentals and Applications 

(Lenz & Cook)......... er ee ee 37 Feb. 
Transistor Theory and Circuits Made Sim- 

ple (Pollachy acon. ee cee cam. swim mes awe Oe 30 Jan. 


Transistors, Theory and Practice (Turner)... 18 Apr. 
Understanding High Fidelity (Bogen-Presto).. 22 Apr. 
Working with the Oscilloscope (Saunders)... 18 June 
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CONSTRUCTION PROJECTS 


Amplifier, Phono Motor Powers (Barnes).... 38 Jan. 
Amplifier, Transformerless Transistor 

(Tramher)) ce amen gun pupae ace Meee 51 Feb 
Antenna Load Box (Lewis)...........-. » 70 May 
Black Box That Hears Missiles (Welch). 


Gascode R-E.. Unit. (Smith). 0 ce oa 84 Feb. 
Checker, Multi-Purpose (Shipe)........ 65 Mar 
Crystal Receiver, Glass-Jar (Trauffer)... 76 Mar 
Damping Factor, Check Your (Fred)... ... 77 May 
Dice, Eight-Sided (Glickstein)............... 95 Apr. 
Generator, ‘‘Q-Square” Transistor (Revzin).. 61 June 
Metal Detector, Transistorized (Graf)........ 83 June 


Microphone Mixer, One-Transistor (Cohen)... 57 Mar, 
Modular 6-Meter Station (Stoner)............- 
Photoprint Meter, Inexpensive (Wesenfeld).. 62 Mar. 
Preamplifier, Transistor Microphone (Chapel) 64 Feb. 


Receiver, Pocket FM (Cohen)..............- 36 Jan. 
Regenerative Receiver, Transistorized 

(Pugh)) 6 csc~0: 25 oe ne he te svitemg LOORPrS 
Robot Pup, SPARKY (Conclusion) (Welker).. 59 Jan. 
Signal Generator, Transistor (Greene)....-- 81 Jan. 
Signal Injector, FM (Herbert)........-..+-. 48 Mar. 
Signal Peaker (Turner)...........-... < 81 Feb. 


Sound Level Meter, Transistorized (Morrow) 86 Apr. 
Space Spanner Pulls in 16,000-Mile Dx 
(Stoner): sic sew qaccew cn veme seas er Rene” 
Speaker, Patio Hi-Fi Extensicn (Garner)...... 
Speaker System, Duo-Flex (Gordon)...... ‘ 
Stereoplex (Kolbe) ........---+-+eeecere <a 
TRF, Two-Transistor (Zarr)........-..:-++++5 
Tachometer, Measure R.P.M. with (Frantz).. 71 Apr. 


Transceiver, Citizens Band (Stoner)........- 48 June 
Transmitter, ‘Nifty Novice” 15-Meter 
(Stoner) .dtervwcns ce eb es vas ¥ see oe ORES EY 67 Apr. 
“Trans-Pack” (Lewis)......-.--.-: 
Tweeter, Electrostatic (Silverstein) 
Vertical Makes a Comeback (StVrain)......- 73 Mar. 
DEPARTMENTS 


Carl & Jerry (Frye)... 2... -0 cece eee tenes 
8 Jan., 10 Feb., 34 Mar., 122 Apr., 124 May, 108 June 

Letters from Our Readers......-----.++--+: 
20 Jan., 24 Feb., 10 Mar., 10 Apr., 10 May. 108 June 
New Products ..... ini ao 
87 Jan., 28 Feb., 26 Mar., 24 Apr., 22 May, 22 June 

Notes from the Editor (Read)......--....--- 
8 Feb., 8 Mar., 8 Apr., 8 May, 8 June 

Short-Wave Report (Bennett).....-......++- 
85 Jan., 83 Feb., 86 Mar., 109 Apr., 104 May, 105 June 

Tips and Techniques.......--..---+:-+s055 
88 Jan., 38 Feb., 18 Mar., 32 Apr., 32 May. 30 June 

Transistor Topics (Garner)........---..---- 
62 Jan., 87 Feb., 83 Mar., 115 Apr., 89 May, 95 June 


FEATURE ARTICLES 
Atomic Power Plants Really Safe? (Toffler).. 41 Mar. 


Auto Radar Spots Highway Dangers........ 93 June 
Auto Radios, How to Repair (Darr)....----- 108 May 
Bandspread (Kneitel)............--- 93 Apr.. 85 May 
Brain, Electronics Probes Secrets of 

(Atkinson) ........ 22-00 eens beens teeenee 67 May 
Buying Stereo, What You Should Know 

Before (Ward) .....--.26-.0-ceeeeee rete 61 Apr. 


Cleaner Air for Modern Living ( 
Cold Cathodes, Bright Future for (Williams) 53 May 
Color-TV Projection System (Hebb)........-- 45 May 
Dielectric Pump . .. No Moving Parts! 

(Busse)) ees ¢ eaare sees ccs . 
Doppler Radar Charts the Airlanes 

(Zuckerman) .. dhs cis gnc yueiicrs 
Dry Cell, Inside the (Harris). . 
Ear and High Fidelity (Rubin). . 
Electronics Today ......-.-: 
Fluorescent Lamps, Electronics of (Morgan). 
Frequency Quiz (Bukstein)... 
Hams Go Video (Zuckerman)........- 
Hi-Fi Guest List (Kohler) fie eon ee 
High Power for Hi-Fi (Ward) :«...0.6 
Hot and Cold Electronics (Dresner)..... 
Index Your Records and Tapes (Zuckerman). 83 Jan. 


POPULAR ELECTRONICS 
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, 


122 May 
56 Mar., 106 May 
63 Mar. 


: 45 June 


41 Apr. 
+ 59 Feb. 
+ 57 Feb. 
90 Apr. 
43 Feb, 
Steel Industry, Electronics in (Mandell)... 77 Jan. 
Stereo Records: Fad or Fulfillment? 


(NorinsKy) -g.tp<.ccmyne uobdcimus NSN oe 67 June 
Stereo Simplexing Simplified (Kolbe)....... + 45 Apr. 
Sticklers, Electronic. ac ise+3/: oss cvcccn.o, 


86 Feb., 106 Apr., 88 May, 92 June 

Technicians, 100,000 Wanted (Dresner)..... 53 Jan. 
Technician’s Job, Would You Like a 

RPE SROE i. ime tg mbes -Argrsvinaun Sao hah ig seeees 79 Feb. 


Part 1—VOM, D.C. Voltage Ranges....... 50 Jan. 
Part 2—VOM, A.C., Current, Ohmmeter 

Ranges 53 Feb, 
+ 69 Mar, 
54 Apr. 
100 May 
82 May 


VHF-AERO, Phone DX’ers Future (Kneitel)... 39 Jan. 
VLF Radio Can Detect Nuclear and Rocket 


Hi-Fl AND AUDIO 


Amplifier, Phono Motor Powers (Barnes).... 38 Jan. 
Amplifier, Transformerless Transistor 


(Prautier, ¢ ic gh: on acto easiness .« seeeee SI Feb. 
Amplifier Tube, Circuit Designs for «+. 92 May 
Carbon Mike Input Circuit (Towill) . 98 Feb. 
Damping Factor, Check Your (Fred) 77 May 
Ear and High Fidelity OS) a ane’ 50 Mar. 
Earphone Listening to Phono Oscillators 

(TEGUHOD)) swe eras, enamine sate as morers: 70 Jan. 


Ears Are Golden, Only Your (An Editorial).. 68 Feb. 
Generator, "‘Q-Square” Transistor (Revzin).. 61 June 


120 May 

«ee 48 Jan. 

Microphone Mixer, One-Transistor (Cohen).. 57 Mar. 

Multiplex, MX Means (Feldman)......... «+ 43Jan. 
Multiplex Stereo Adapters, First Crop of 

(Bre nStOGK), os weniccuatinay mye note re oee.-122 May 

Preamplifier, Inside the (Marshall) 

Part 1—Preamplification .......... eseeces 47 Feb. 

Part 2—Record Equalization ......... «eee 45 Mar. 

Part 3—Tone and Loudness Controls..... 57 Apr. 

Part 4—Stereo Preamp .................. 49 May 


Preamplifier, Transistor Microphone (Chapel) 64 Feb. 
Records and Tape, Index Your (Zuckerman). 83 Jan. 
Sound Level Meter, Build This Transistorized 


(MCrrOW).. Sux iceteapeetee eRe ee. 86 Apr. 
Speaker Battles, Improve Miniature (Dunant) 56 Jan. 
Speaker, Patio Hi-Fi Extension (Garner). .... 54 June 


Speaker System, Duo-Flex (Gordon).. 
Stereo, What You Should Know Before 
Buying (Ward) 


teases 75 Feb. 


Stereo Simplexing Simplified (Kolbe)... 
Tape Timing, Tips on (Laurence) 


June, 1959 


Turntable Manufacturer, P.E. Visits Hi-Fi... 42 Jan. 
Turntables, New Revolution in, Kits......... 60 May 
Tweeter, Build an Electrostatic (Silverstein),, 56 May 


KIT REPORTS 


Amplifier (Precise) ass vaccneiaganacen eg vee 73 Jan. 
Broadcaster-Amplifier, Wireless (Knight)...,. 10] June 
Clock Radio (Knight)...................00e 113 Apr. 
Loudspeaker Enclosure (Artizans of New 

England): sav m om cavatseiores aesens eds ie 76 Apr. 
Plug-In Laboratory Standards (Heath)......114 Apr. 


Power Amplifier (Acrosound) 
Power Amplifier (Grommes).. 


Power Converter (Heath)........... 98 Apr 
Power Supply (Electro Products).... 81 Mar 
Record Changer (Heath). = Se SOG, 4 cee 60 June 
Signal Generator, RF-AF (Precise)........... 117 May 
Stereo Control Unit (Dynakit)............... 107 Apr 
Stereo Power Amplifier (Arkay). 64 May 
Speaker System (Heath)......... 75 Jan, 
Transistor Tester (Paco)...........-.ce.eees 71 Feb 
Transmitter, 90-Watt (Eico).................. 89 June 
Turntables, New Revolution in, Kits......... 60 May 
Vacuum-Tube Voltmeter (RCA).............. 79 May 
Variable Frequency Oscillator (Globe)....... 97 May 
TELEVISION 


Color-TV Projection System (Hebb).... 
DX‘ing with Your TV Set (Coro).... a 
Hams Go Video (Zuckerman)........ ateetstee se 40 JUNO 


TEST EQUIPMENT 


Damping Factor, Check Your (Fred)...... .. 77 May 
Generator, ‘’Q-Square’’ Transistor (Revzin).. 61 June 
Multi-Purpose Checker, Build This...... ..-» 65 Mar. 
Signal Injector, FM (Herbert)............ »»» 48 Mar 
Test Instruments (Klein) 
Part 1—VOM, D.C. Voltage Ranges....... 50 Jan. 
Part 2—VOM, A.C., Current, Ohmmeter 
RONGOS scr pers. a uamvanrentn taka hed ade 53 Feb. 
Part 3—VOM, Radio Repair with. ’ 69 Mar. 
Part 4—VTVM, D.C. Ranges....... .+.. 54 Apr. 


Part S—VTVM, A.C., Ohmmeter Ranges..100 May 


TRANSISTORS 
Amplifier. Phono Motor Powers (Barnes).... 38 Jan. 
Amplifier, Transtormerless (Trauffer)....... 51 Feb. 
Black Box that Hears Missiles (Welch)...... 102 Apr. 
Generator, ‘‘Q-Square’”’ (Revzin) 61 June 
Metal Detector (Graf).............. 0000000 83 June 


Microphone Mixer, One-Transistor (Cohen).. 57 Mar, 
Perplexual Motion (Zarr).................... 
Preamplifier, Microphone (Chapel) $ 
Regenerative Receiver (Pugh). Gancenea ty cies 
Signal Generator (Greene) : 


“Trans-Pack,” Build the (Lewis).....e...... 103 June 


WORKSHOP 
Auto Radios, How to Repair (Darr).........108 May 
Capacitor Values, Finding (Wilensky).. -. 88 June 
Carbon Mike Input Circuit (Towill)........ 98 Feb. 


Detector, Homemade (Kernahan)........... 98 Feb. 
Earphone Listening to Phono Oscillators 
(Trauffer) - 70 Jan. 


.» 66 Jan, 
81 May 


Perplexual Motion (Zarr) Wee erdes Ra 112 May 
Pilot Light, Foolproof (Desind) .. 88 June 
Power Supply, Sun-Operated (Pearce)....,.112 May 


kere: 90 Apr. 


Tool Box, Electrify Your (Stillwell) 70 Jan. 
Tool List, Recommended. 4 82 May 
Trouble-Shoot Your Projects (Anderson).. 67 Jan 
Tuning Circuit, Pick Your (ESligh} 0% cin 68 Mar. 
—30}- 
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= TO VOLUMETIL : 
see July-Dec., 1959 ++" 


AMATEUR RADIO AND SWL 


Antenna, All-Band Trap (Brier).............. 144 Oct. 
Antenna, Key to World-Wide DX (Noll)...... 67 Nov. 
Antenna, Novice 90 (Stanley)............... 97 Oct. 
Antenna Coupler, Long-Wire (Brier)......... 133 Dec. 
Antenna Mount, Mobile (Karnath)........... 73 Dec. 
Antenna Systems, Small Boat (Robberson)... 75 July 
ARINC—Unheralded Voice of Airlanes 

(Keitel) ia cian inde a daa ncaa eines 77 Oct 
BFO Pitch Control (Desind).............0.006 76 Nov. 
Code Keyer 2... ... ccc ccc ce cere ee nnnenee 85 Aug. 
Code Practice Oscillator ..............se00% 83 Aug. 
Code Practice, Oscillator, Tubeless Tran- 

sistorless (Wortman) ............0cesseee 99 Aud. 
Converter, Power Supply for (Smith)........ 67 Sept. 
DX the Tropics on 60 Meters (Cox) é 
DX-O-Graph (Rockey) .............seeecceee 
FCC N@WS 2. oie cote s ban Wee ane sarees a4 
FCC R.A.C.E.S. Rule Change .........0+.06- 


Filter Cord Cuts Interference (Frantz) 
Filter, Variable Bandpass (Van Meter).. 


Frequency Standard, Mark-A-Spot (Lewis).. 61 Auq. 
Hamming in Braille (Sheperd).............. 63 July 
Modulator-Driver, Build @..........:ceeeeee 81 Sept. 
Preamplifier, (Ry. Fe. oi 5 is iwadians eae eon a 84 Aug. 
Radiotelephones for Small Boats (Ballard)... 69 July 
Receiver, Build a Novice Band (Stockton).... 45 Oct. 
Receiver, Police Special (Whalen).......... 50 July 
Receiver, Trans-Six (Sury)..............000. 45 Aud. 
S-Meter, An Effective (Brier)................ 134 Sept. 


Short-Wave Monitor Registration......... 
.127 July, 199 Aug., 129 Sept., 149 Oct., 127 Dec. 

Short- Wave Receiver, Soup Up your AC-DC 

(Kyle) ’ 
Transmitter, Build a Six-Meter 
Transmitter, Build a Solar-Powered 

40-Meter (Stoner).......... cee ssa eeeee .-.. 59 Aug. 
Two-Meter Band Opened to Technicians..... 128 Oct. 


CITIZENS BAND RADIO 


Antenna Mount, Mobile (Karnath)........... 73 Dec. 
FCC NEWS) india cccdi chun ota uea dames eames 128 Dec. 
Field Strength Meter, Build a (Stoner)...... 61 July 
Listening on the 27-mc. Band (Kneitel)...... 69 Sept. 
Radio for Small Boats (Stoner).............. 85 July 
Radio-Controlled Electric Train ee 41 Dec. 
Tips for Applicants............seeeeeee . Aug. 
CONSTRUCTION PROJECTS 

Amplifier, Eight-Watt Audio................ 83 Aud. 
Amplifier, Multi-Purpose Transistor (Henry). 82 Oct. 
Amplifier, Super Stereo (Kolbe)............. 49 Oct. 
Amplifier for Toy Telephones, Transistor 

(PuGh) iigosd care 5 ete Heats Bic than Bie dieeepee st 96 Sept 
Antenna, All-Band Trap (Brier)............. 144 Oct. 
Antenna, Novice 90 (Stanley) ............6- 97 Oct. 
Antenna, 10¢ TV Rabbit-Ears (Trautter)...... 66 Dec. 
Antenna Coupler, Long-Wire (Brier)......... 133 Dec. 
Antenna Mount, Mobile (Karnath)........... 73 Dec. 
BFO Pitch Control (Desind)..........0.:0008 76 Nov. 
Capacitor Leakage Tester (Winklepleck).... 61 Dec 
Code: Keyes iii ic ics cs ia coe ein Ca Rea 85 Aud. 


Code Practice Oscillator 
Code Practice Oscillator, Tubeless Transis- 


torless (Wortman).......... 00: c ce eeeeneee 99 Aug. 
Connector, Versatile Electrical (Traufter).... 64 Sept. 
Converter, Power Supply for (Smith)........ 67 Sept. 
Customize Your Kits (Stoner)............... 96 Aud. 
Field Strength Meter (Stoner).............+- 61 July 
Filter, Variable Bandpass (Van Meter)...... 63 Sept, 
Filter Cord Cuts Interference (Frantz)........ 76 Nov. 
Fish Lure, Electronic (Busse)..........++-+06- 71 Sept. 
Footswitch, Power (Sevcik)............+.065 65 Sept. 
Frequency Standard, Mark-A-Spot (Lewis)... 61 Aug. 
1.F. Transformer Frequencies, 

Finding (Kuehn) ...........+- vesceevevees 92 Dec. 
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Intercommunication Simplified (Towill)...... 78 Dec, 


Lights, Cooler Operating (Languirand)...... 89 Dec. 
Magnetize your Tools (Shields)........ sees. 98 Aug. 
Microphone, Wireless..........eseceeeees -. 86 Aug. 
Night Light, Lightning Bug (Welch)... Bicat ieaaee . 75 Dec. 
Oscillator, High-Frequency Xtal...... suesieesae 84 Aud. 
Oscillator, Stereo Phono (Elkhorne)......... 94 Aug. 
Photo Relay, Sensitive..... Pee Se res 86 Aug. 
Power Source, Variable Transistor (Tooker)... 61 Oct. 
Power Supply, Variable (Welch)............ 99 July 
Power Trumpet, Transistorized Two-Way 

(Winklepleck)...........0 0.0. eceeee Ones, 77 Sept. 
Preamp, Dynamic Microphone....... dis'e eeiara 85 Aug. 
Preamp, Hi-Fi Transistor (Beeder)........ »-. 79 Nov. 
Preamplifier, R. F...........00000e 84 Aug. 
Pulser, Multi-Purpose, (Pugh) 55 Sept. 
R. F. Signal Generator as Grid Dip Meter 

(Dorner) © sng dees aie eg ars esvaces avers snare eavacece Sere 58 Oct. 
Radio, Trans-3 Pocket (Kolbe).........-+..+. 47 Sept. 
Radio-Controlled Electric Train (Sienkiewicz). 41 Dec. 
Receiver, Novice Band (Stockton)... --- 45 Oct. 
Receiver, Pocket Marine (Pugh). . 67 Oct. 
Receiver, Pocket Regen............. ... 84 Aug. 
Receiver, Police Special (Whalen)........... 50 July 
Receiver, Trans-Six (Sury).........e.eeceeee 45 Aug. 
Reflex 12 (Gordon)............cce eee aweees 104 July 
S-Meter, An Effective (Brier)................ 194 Sept. 
Short-Wave Receiver, Soup Up your AC-DC 

, (Kyle) Sihia eceiana Gow Gia a ate ataradere arearh aledgarw See Su 91 Dec. 
Signal Tracer, Simple AF-RF (Trauffer)...... 116 July 
Sine-Wave Test Generator (Zarr)........... 49 Nov. 
Stereo Tape Preamp, Transistorized (Stoner). 91 Sept. 
Stereoflector Enclosure (Gordon)............. 73 Oct. 
Supersonic Squawker (Chapel).... - 50 Nov. 
Switch, Inexpensive Lock (Verner).. 62 July 
T-R Switch, Simple (Brier)............0...0- 116 Nov. 
Timer, Wide-Range (Winklepleck)........... 113 July 
Transmitter, Solar-Powered 40-Meter (Stoner). 55 Aug. 
VTVM,. Add Current Function to (Miller)..... 63 Dec. 

DEPARTMENTS 

Across the Ham Bands (Among the Mee 

Hams: (Brier): .: o..ca cus taae cp lanis sacuaae 

..-.117 July, 89 Sept., 101 Oct., 77 Nov... 85 Dec. 
After Class ............ 119 July. 103 Aug., 

97 Sept., 99 Oct., 71, Nov., 76 Dec. 

Carl and Jerry (Frye}...........+-5 128 July. 


118 Aug., 100 Sept., 110 Oct., 
Letters from Our Readers 
10 July, 10 Aug., 10 Sept., 12 Oct., 10 Nov., I0 Dec. 
New Products ........+.-.0eceeecene 32 July. 
34 Aug., 24 Sept., 32 Oct., 30 Nov., 24 Dec. 
Notes from the Editor (Read) 
....8 July, 8 Aug., 8 Sept., 
On the Citizens Band (Kneitel) 
...130 Aug., 124 Sept., 138 Oct., 112 Nov.,120 Dec. 
POP’tronics Bookshelf............... 16 July, 
18 Aug., 16 Sept., 20 Oct., 16 Nov., 16 Dec. 
Short-Wave Report (Bennett) 126 July, 
105 Aug., 99 Sept., 89 Oct., 88 Nov., 72 Dec. 
Tips and Techniques................ 24 July, 
24 Aug., 34 Sept., 26 Oct., 24 Nov., 34 Dec. 
Transistor Topics (Garner).......... 122 July, 
100 Aug., 87 Sept., 90 Oct., 73 Nov., 82 Dec. 


38 Nov.,100 Dec. 


8 Oct., 8 Nov., 8 Dec. 


FEATURE ARTICLES 


Acoustical Tile (Lorant) 


A New Hi-Fi Component............ secwes 99 Oct. 

How Well Does It Work?...........eeeees 53 Nov. 

Listening Pleasure, Improve Your........ 67 Dec. 
Airborne Electronics, New Look in (Zucker. 

prelod ol Mrerere Smear ner qrateh i arnt Sue tri mare mere Cones rer 41 Oct. 
Antenna, Key to World-Wide DX (Noll)...... 67 Nov. 
ARINC —Unheralded Voice of Alirlanes 

(Kneitel) ci 55 si Atscoae ghee ec ener nana andi ae 
Atom, World Within (Harris)............... 
Atomic Clock to Check Einstein.... acs 
Automatic Pilots (Read)..............-e000e 
Battery Design, Developments in (Harris).... 44 July 
Cancer, Electronics Against (Atkinson)...... 41 Aug. 
Car Radio, Take Noise Out of (Darr})........ 79 Dec. 
Citizens Band Radio for Small Boats (Stoner). 85 July 
Color TV Today (Hebb)......... 0.0... cc ean 41 Sept. 
Communications, Magic of Cross-Country 

(Zuckerman) ssuc sna8 a hey Sick Pete 50 Sept. 
Customize Your Kits (Stoner).........-.-+0.5 96 Aug. 
Depth Sounders and Fish Finders (Sands)... 90 July 
Drone Scouts the Enemy...............0.05 112 July 
DX the Tropics on 60 Meters (Cox).......... 70 Dec. 
DX-O-Graph (Rockey)............0cseeeeuee 54 July 
Electrolysis and Corrosion (Robberson)...... 93 July 
Electron Microscope, Amazing (Rubin)...... 63 Nov. 
Hamming in Braille (Sheperd)............+. 63 July 
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Ignition System, Tune Up Your Car's (Tartas) 89 Aug. 
Listening on 27-me. Citizens Band (Kneitel).. 69 Sept. 


Loudspeaker, Inside the Hi-Fi (Marshall).... 85 Oct. 
Loudspeaker Enclosure, Inside the Hi-Fi 
(Marshal))<cci¢ dba cls domeas Bim ods Fuss fe 45 Nov. 
Mikes, Maze of (Gordon). . Pa te SRE A ace 47 July 
Mirrors, He Did It With (Kohler).... 94 Sept. 


News, Electronics in. 
132 July, a8 Aug., 54 Sept. 90 Dec. 


Operation Radio Airwatch (Moses). . 41 July 
Power Amplifier, Inside the " (Marshall). 

Port: ib.....0 «Sheen, aia 12 JULY: 

Part Qi ddaeed mises oeeiadewade tate’ ’ 57 Aug. 
Radar and Loran (Jackson).........-.--- 87 July 
Radar Eyes for TV Weather Forecasts 

(Zuckerman) ..< ass vaewwws pws p06 oe “ $2 Aug. 
Radio Direction Finder (Rosenfeld)... ., 81 July 
Radio Triggers Street Lights (Valaika). 87 Aug. 


Radiotelephones for Small Boats (Ballard)... 69 July 
Raymond Scott: Electronics Enthusiast aa July 


Record Clubs, Low-Down on (Milder) be Oct. 
Recording Tape, How to Choose a (Enger)... 73 Sept. 
Shocking But True (Frantz). . .... 49 Aug. 
Stereo Cartridge, Inside the (Marshall). . 57 Dec. 
Stereo Tape is Back—to Stay! (John) . 79 Oct. 
Sticklers, Electronic ...............- 64 pa 60 Sept. 
Sunglasses Radio, Look and Listen with a. 48 Oct. 
Tape Recorders, Report on Portable... 48 Dec. 
Telemetering—Vital Link to the Stars (Sto: 

well) resas wre ecex. sexes 41 Nov. 


Test Instruments (Klein) 


VTVM (Part 6)—Signal Tracing in Hi-Fi 
(Rirplifver secures i605 ae 11 cmps® an Sb a OVE > 109 July 
Oscilloscope (Parts 1-4) 
How Cathode-Ray Tubes Work.. 58 Sept. 
Horizontal Sweep Circuits...... .. 54 Oct. 
Voltage Amplifiers ..... tes, ards 57 Nov. 
Probing the Power Supply. . $2 Dec. 
Tips for Citizens Band Applicants... .... $3 Aug. 
Transistor Circuits, ee Lin 
field), .0c00 srr. : ..., 67 Aug. 
Transistors, How NOT to Use......-...--- 76 Sept. 
Transistors or Tubes in Marine Gear? 
(Garner) .. 79 July 
Tuner, Inside the Hi-Fi (Marshall). . 83 Sept. 


Univac, Meet the Man Who Out. Thinks 

(Wates) an ei oer riaac eee ewes wade 45 Dec. 
Unpopular Bloctronic® rerearcc sermengmat ite “14 Aug. 
Water Witch, Electronic (Hyatt)... 22... ee 59 Nov. 

HI-Fi AND AUDIO 

Acoustical Tile (Lorant} 

A New Hi-Fi Component................. 93 Oct 

How Well Does It Work?. wae 53 Nov 

Listening Pleasure, Improve Your. ; 67 Dec 
Amplifier, Eight-Watt Audio....... 83 Aug 
Amplifier, Super Stereo (Kolbe). .. 49 Oct 
Amplifier, for Toy Telephones, Transistor 

(Pugh) «sesasr<seass ep: - 96 Sept 
Intercommunication Simplified ‘(Towill). ee 78 Dec 
Kit Design Speeds Assembly, New..... 57 Oct. 
Loudspeaker, Inside the Hi-Fi (Marshall). 85 Oct. 
Loudspeaker Enclosure, Inside the Hi-Fi 

(Marshall) sce: as vess sx ie te ek 45 Nov 
Microphone, Wireless ; 86 Aug 
Mikes, Maze of (Gordon)... 47 July 
Oscillator, High-Frequency Xtal... 84 Aug 
Oscillator, Stereo Phono (Elkhorne). 94 Aug. 
Power Amplifier, Inside the een 

Part) lecsa 0. ae nie . 57 July 

Patt 2. cembe pie te 08 eee Tete OEKIE SORTS 57 Aug. 
Power Trumpet, Transistorized Two-Way 

(Winklepleck) ceqqae eassepe fe SERe 
Preamp, Dynamic Microphone. eo . 85 Aug. 
Preamp, Hi-Fi Transistor (Beeder) 79 Nov. 


Raymond Scott: Electronics Enthusiast | (Haas) 102 July 


Record Clubs, Low-Down on (Milder). . 70 Oct. 
Recording Tape, How to Choose a (Enger). . 73 Sept. 
Reflex 12, Build the (Gordon).............. 104 July 
Stereo Cartridge, Inside the (Marshall). . 57 Dec. 
Stereo Tape is Back—to Stay! (John) 79 Oct 
Stereo Tape Preamp, Build a Transistorized 
(SIGMEE) 16 pec wge nye 65 258s ae ts oR R EET 91 Sept. 


Stereoflector Enclosure, Building the (Gordon) 73 Oct. 


Tape Recorders, Report on Portable 48 Dec. 

Tone Arm Kits, Stereo 63 Oct. 

Tuner, Inside the Hi-Fi (Marshall) écean eis 83 Sept 
KIT REPORTS 

Bias and Power Supply, Transistorized (Eico). 72 Oct. 

CRT Tester and Rejuvenator (Central).... 55 Dec. 


December, 1959 


D.C. Oscilloscope (Heath)............-.. 5005 87 Dec. 
FM Tuner (Heath).............6505.8.05 70 Nov 
Fuel Vapor Detector Prevents Explosions 

(Heath) 3 ree re sidocnwen 84: uly 
Modulator-Driver (Eico).. ' 81 Sept 
Receiver, 4-Band Regen (Knight) é 95 Aug 
Stereo Control Center (Latayette). 62 Nov. 
Stereo Control Unit (Knight) “125 July 
Stereo Tone Arm Kits (Audax, Components, 

Gray) id tx sd iiona.s OFS MA Roe ees — 63 Oct. 
Transceiver, Citizens Band (Heath)... «ek, 61 Sept. 
Transmitter, Six-Meter (LW). . 65 July 

MARINE ELECTRONICS 

Antenna Systems, Small Boat (Robberson)... 75 July 
Automatic Pilots (Read). . 72 July 
Citizens Band Radio for Small Boats (Stoner). 85 July 
Depth Sounders and Fish Finders or guna 90 July 
Electrolysis and Corrosion (Robberson). . . 93 July 
Electronics Afloat (an editorial). . 68 July 
Fish Lure, Build an Electronic (Busse) 71 Sept. 
Manutacturers of Equipment 97 July 
Power Trumpet, Transistorized Two- Way 

(Winklepleck)..... : sisciiese 27 SED 
Radar and Loran (Jackson). . area eee . 87 July 
Radio Direction Finder (Rosenfeld) sae gals 81 July 
Radiotelephones for Small Boats (Ballard). 69 July 
Receiver, Pocket Marine (Pugh). .. 67 Oct. 
Shipboard-TV Keeps Kids Happy........- 84 July 


Transistors or Tubes in Marine Gear (Garner) 79 July 


TELEVISION 
Antenna, 10¢ TV Rabbit-Ears (Trauffer) . 66 Dec. 
Capacitor Leakage Tester (Winklepleck).... 61 Dec. 
Color TV Today (Hebb)...... 41 Sept. 
Communications, Magic ‘of ‘Cross-Country 
(Zuckerman)....... 50 Sept. 
Radar Eyes for Weather Forecasts Zucker 
MOAN) dig ca cvg o 6% 64s ‘ .. $2 Aug. 
Shipboard- -TV Keeps Kids ‘Happy... ay VP 84 July 
TEST EQUIPMENT 
Capacitor Leakage Tester (Winklepleck). . 61 Dec. 
LF. Transtormer Frequencies, 
Finding (Kuehn) ......... 92 Dec. 
R. F. Signal Generator as Grid Dip Meter 
(Turner) isenwiccs- copes dnc ake re rog tenth 8 Oct 
Signal Tracer, Simple AF-RF (Trautter) 116 July 
Sine-Wave Test Generator (Zarr). . ¥ 49 Nov 
Test Instruments (Klein). . 2 . 
VTVM (Part 6)—Signal Tracing in Hi-Fi 
Amplifier (iewenot ot ‘ 109 July 
Oscilloscope (Parts ti 4) 
How Cathode-Ray Tubes Work.. 58 Sept. 
Horizontal Sweep Circuits 54 Oct. 
Voltage Amplifiers 57 Nov. 
Probing the Power Supply 52 Dec. 
VTVM, Add Current Function to (Miller) 63 Dec. 
TRANSISTORS 
Amplifier, Eight-Watt Audio. 83 Aug 
Amplifier, Multi-Purpose (Henry). . IR 92 Oct 
Amplifier for Toy Uniepheaces (Pugh). 96 Sept 
Code Keyer.... . 85 Aug 
Code Practice Oscillator. 83 Aug 


Marine Gear, Transistors or fiber in (Garner) 79 July 


Microphone, Wireless.........--+----+++-+: 86 Aug 
Oscillator, High-Frequency “Xtal. ond cine I 84 Aug 
Photo Relay, Sensitive................. ... 86 Aug 
Power Source, Variable (Tooker). . 61 Oct. 
Power Trumpet, Two-Way (Winklepleck) 77 Sept. 
Preamp, Dynamic Microphone....... 85 Aug 
Preamp, Hi-Fi (Beeder)............ risers 79 Nov, 
Preamplifier, R. F.. es) onli 84 Aug. 
Pulser, Multi- Purpose (Pugh). . . 55 Sept. 
Radio, Trans-3 Pocket (Kolbe) 47 Sept 
Receiver, Pocket Marine (Pugh) 67 Oct. 
Receiver, Pocket Regen 84 Aug. 
Receiver, Trans-Six (Sury) 45 Aug. 
Stereo Tape Preamp, Build a (Stoner) 91 Sept. 
Sunglasses Radio, Look and Listen with a.. 48 Oct. 
Supersonic Squawker (Chapel) 50 Nov. 
Understanding Transistor Circuits (Butter- 
field) revises 67 Aug 
Use Transistors, How NOT to:....c0wewser 76 Sept 
—W- 
143 


WWw.americanradiohistorv.com =» on 


> TO VOLUME 12 : 
-** Jan.-June, 1960 ->: 


AMATEUR RADIO AND SWL 


Across the Ham Bands (Brier)........... 


Ham Transmitters ........... ~~ 89 Jan. 

Linear Amplifier Story.......... .. 79 Feb. 

Noise in R.F. Amplifier Tubes............ 95 Mar. 

Handling Messages by Ham Radio....... 97 Apr. 

Why Buy Used Ham Equipment?....... . 91May 

How to Prevent Trouble with the FCC.... 71 June 
Antenna, Easy-to-Build Beam (Fahnestock).. 50 Jan. 
Bandspread—DX’ing Delicacies (Kneitel).... 98 Jan. 
Converter, Six-Meter (Heath Kit)....... 65 Jan. 
Converter, Transistorized DC-to-AC 

(Maynard) ss.asccceiepes spose iy cee 53 May 
DX'ing on TV (Schafer)................... . 54 June 
Grid-Dip Meter, Modulate Your (Winkle- 

PIECK) .cc0 meer menace nee ay eww WEG BE ss 89 May 
Ham Lingo, Understanding (Walker)..... .- 89 Mar. 
Harmonic, Case of Elusive (Schauers)....... 69 May 
Harmonics, Suppress Those (Brier).......... 92 May 
Modulator, Hi-Fi Amplifier as (Brier)... 120 Jan 
Phone Patch, Acoustic (Fischesser)...... i 59 Mar 
R. F. Power Meter, Build an (Tartas)..... 52 June 
Screen-Modulate the DX-20 (Brier)......... 121 Feb 


Short-Wave Monitor Registration. .113 Jan., 129 Mar. 
Short-Wave Report (Bennett)......... 71 Jan., 
88 Feb., 66 Mar., 100 Apr., 84 May. 76 June 

PRG Nets. 5.5... tenr We GAs aoe POE w cn 

Inaccurate Reports .... : 

QSL Bureaus 
Signal Booster (Brier). . 
Test Signals—WWYV, Free Government 


VIET) es ais et aceite cc. eeo te ang careening omita Conk 47 Jan 
Transceiver (Viking Messenger)......... ... 85 Feb 
Transmitter, 6- and 2-Meter (Globe Kit)... .... 52 May 
Tuner, Single-Sideband (Brier}.............. 99 Apr. 
Wave Trap. Broadcast-Band (Garner)....... 78 Mar. 

CITIZENS BAND RADIO 
FCC. Report (Tall) weoicy inet oa ees 4 on Peete 

Rule Changes ss 12 May 

APPlications: meses paicnommmne@ggurmnedieiost me\e 10 June 
On the Citizens Band (Kneitel)....116 Jan., 

125 Feb., 134 Mar., 130 Apr., 78 May, 88 June 
Transceiver (Viking Messenger). . : 85 Feb. 
Transceiver, Four-Channel (Poly- Comm. II)... 88 May 
Transceivers, Roundup of.................. - 100 Mar. 
Transmitter, 11-Meter R/C (Hall}............ 43 Feb. 

CONSTRUCTION PROJECTS 
Amplifier, Portable Utility (Vicens)......... 83 Mar. 
Amplifier. Unusual (Romelfanger).......... 47 Apr. 
Antenna, Easy-to-Build Beam (Fahnestock)... 50 Jan. 


Bench Supply. Half-Amp Variable Tran- 
sistor (Richardson) 435.2055 e02g6 seas demise 45 Mar. 


Black Box Magic (Richardson}............- 57 June 
Construction Tips for the Beginner (Garner). 79 Mar. 
Convert a Car Radio for Home Use (Louis).. 51 Feb. 
Converter, Transistorized DC-to-AC 

(Maynard) 2. sene see! sls Ooo eet aie: . 53 May 
Diode-Transistor Radio, Sensitive (Trauffer). - 73 Jan 
Driver Alarm, Transistorized (Gordon). . 98 Mar. 
Dry Celi Tester and Rejuvenator (Murphy).. 61 Jan 
Fence Controller, Transistorized (Wankley 

PLEO) Yabo ie sae ase sioh e aw tsa Shane 50 Apr. 
Flasher, Auto Safety (Garner).............. 64 May 
Frequency Meter, Direct-Reading (D’ ‘Entre- 

Mont) 29. geesy eyPe Mabe el. oe. Rte. ... 85 Jan 
Grip-Dip Meter, Modulate Your (Winkle- 

(oe): ee ae eh eee ene 89 May 
Harmonics, Suppress Those (Brier). . 92 May 
House-Sitter, Electronic (Garner).......... 73 Feb. 
Intercom, Battery-Powered (Garner)......... 62 May 
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Metronome, Wireless (Patrick).......... 
Modulator, Hi-Fi Amplifier as (Brier). . 
Music Box, Electronic (Louis)......... 
One-Tube Laboratory (Burgess).. 
Phone Patch, Acoustic (Fischesser).. ae haus 

Potentiometers, Unusual Uses of (Richardson) 92 Mar. 


Power Megaphone (Garner).......... ..., 60 May 
Power Megaphone, Super Simple (Tort)...... 74 Jan. 
Projects, Six One-Evening (Garner).......... 67 Mar. 
1: First-Project Receiver ...,, 68 Mar 
2: Dy Cy Control Units cx csc sisven cam ssaeang 70 Mar. 
3: Combination Checker .. vane : 72 Mar 
4: Hi-Fi Speaker Crossover........... 74 Mar 
5: RUS SAVEE samvicamsmerninmanireo ........ 76 Mar 
6: Broadcast-Band Wave Trap............ 78 Mar. 
R/C Transmitter, 11-Meter (Hall)............ 43 Feb. 
R. F. Power Meter (Tartas)................. 52 June 
Receiver, Transistorized Pocket (Garner).... 67 May 
Rectifier Tube Socket, Universal (Moreno)... 66 Jan 


Screen-Modulate the DX-20 (Brier).......... 121 Feb. 
Signal Booster (Brier)............. 46 97 Mar. 
Signal Injector, Transistorized (Gordon). . 81 Feb. 
Speaker System, 3-Way.................-.. 77 Feb. 


Tesla’s Trickery (Richardson)............... 72 May 
“Tiny, Mite!’ (Erant2z ics: era-cancicvnngr ee sees 73 June 
Transistor Tester, Dual-Meter (Shaughnessy). 59 Feb. 
Transistor Tester, Low-Cost (Patrick)........ 68 June 
Tuner, How to Convert Radio to AM 

(Gordon) 2: saved... ee Se ck. O4.8 ecw. 86 hee ARS 95 Apr. 
Tuner, Single-Sideband (Brier). . 99 Apr. 
Tuning Meter, Add to FM Receiver (Gordon). 53 Mar. 
Wattmeter, Build Your Own (Frantz)........ 87 Apr. 


DEPARTMENTS 


Across the Ham Bands (Brier).............. 


89 Jan.. 79 Feb., 95 Mar., 97 Apr., 91 May, 71 June 
Carl and Jerry (Frye).............. 104 Jan., 
98 Feb., 106 Mar., 106 ABE: 100 May, 89 June 


FCC Report (Tall). . 
Letters from Our Readers.......... 

10 Jan., 10 Feb., 12 Mar., 10 Apr., 16 May, 14 June 
New Products: ga. as. 2. oe (Mi BRR eee 

30 Jan., 32 Feb., 30 Mar., 30 Apr., 32 May, 34 June 
Notes from the Editor (Read)............... 

....8 Jan., 8 Feb., 8 Mar., 8 Apr., 8 May, 
On the Citizens Band (Kneitel)..... 116 Jan., 

125 Feb., 134 Mar., 130 Apr., 78 May, 88 June 
POP’tronics Bookshelf ..................... 

16 Jan., 16 Feb., 18 Mar., 16 Apr., 20 May, 22 June 
Short-Wave Report (Bennett)................ 

71 Jan., 88 Feb., 66 Mar., 100 Apr., 84 May, 76 June 
Tips and Techniques ....... 

24 Jan., 22 Feb., 24 Mar., 22 Apr., 26 May, 28 June 
Transistor Topics (Garner)..... 

75 Jan., 63 Feb., 93 Mar., 57 Apr.. 79 May, 77 June 


.12 May, 10 June 


8 June 


FEATURE ARTICLES 


Angling, Electronics Adds Angle to (Ham- 


MONG) vee ke ees wt veh Re eae aa 50 June 
Bandspread—DX’ing Delicacies (Kneitel).... 98 Jan. 
Bulb, Find Brightest (Balin)................ 56 Apr. 
Capacitor, The ue Oe ee ad we Coe ante ete 67 Apr. 
Carl and Jerry (Frye)... oo. c sues 104 Jan., 

98 Feb., 106 Mar., “106 Apr. , 100 May, 89 June 


Car Radio, Take Noise Out of (Part 2) (Darr). 
Communications Satellites—Key to World- 
Wide TV (Gilmore)o: 6 cee. cig sonst case : 41 Mar. 
Computers—Yesterday and Today (Yates)... 69 Feb. 
Constructions Tips for the Beginner (Garner). 79 Mar. 
Crystals (After Class) (Kyle)................ 83 Apr. 


79 Jan. 


Eavesdropping on Outer Space (Gilmore)... 41 June 
FCC, Showdown for ee 45 May 
Familiar Farces (Kohler)..... 82 Jan. 
Fiddler, Frustrated (Fantel). . 55 Feb. 
Generator, Experimental Wind-Power....... 62 Mar. 
Ham Lingo, Understanding (Walker)........ 89 Mar. 
Harmonic, Case of Elusive (Schauers) 69 May 
Maser, Amazing (Dillard).............. 41 Apr. 
Molecular Electronics (Locke). . 89 Apr. 


News, Electronics in.............. 
72 Jan., 105 Mar., 62 Apr, 77 and 94 May 


Nuclear Kilowatts (Janvier)................. 49 Mar. 
Pay TV's First Battle (Lenk)................ 79 June 
Phones of the Future........... ... 46 Jan. 
Photcgraph Electronic Equipment (Traufter). 67 Jan. 
R/C Cloud (Kohler)ic2. 226 2h gewagd aeeoedns 86 Feb. 


Record Changer, Inside Hi-Fi (Marshall)..... 55 Mar. 
POPULAR ELECTRONICS 


es 


Short-Circuited Enthusiast (Kohler & Wil- 
DY CHEIIS |)” x:co: geen tos tpprstonitaisyg eeecgcgon tt owaicit 4p 
Spraying Techniques, Professional ‘(Vicens). 
Stabistor Diode (After Class} (Shaughnessy). 
Stereo Record, Compatible (Angus)......... 
Stereo Speakers, How to Place (Milder)... .. 
Tape Recorder, Inside Hi-Fi (Marshall)...... 
Tape Transport Mechanisms..... : 
Bias, Erase, and Equalization Circuits. ... 
Tesla’s Trickery (Richardson)...........-.... 
Test Instruments 
Audio Generator (Parts 1-3) (Klein) 
Wien Bridge Circuit.................-. 
Sulzer Bridge-T Circuit ti 
Clippers, Cathode Followers, Metering. 
Signal Generator (Parts 1-3) (Harrison) 
What It Is and How It Works.......... 
Aligning AM Receivers..............-- 
Trouble-Shooting and Other Uses...... 
Test Signals—WWV, Free Government 
(WiIRTER) ae 6.6 micie ceme tenes mee md owepeave oe 
Thermoplastic Recording, Dr. Glenn’s Magic 
Wrinkles (Remington) ...........--.----- 
300-ohm Line, How to Splice (Comstock)..... 
300-ohm Line, What Is a (Geiger)..........- 
Tone Arm, Inside Hi-Fi (Marshall).........- 
Transceivers, Roundup of Citizens Band.... - 
Tubes for Hi-Fi (Milder)...............+5 
Turntable, Inside the Hi-Fi (Marshall). . 
TV's Trick Techniques (Zuckerman)......... 
Vere Language of (After Class) (Harris) 
arte es ahi re er Oy G PE EE RS SeONe -CoacrtprmnR 


HI-Fl AND AUDIO 


Amplifier, Integrated Stereo (Paco Kit)... .. 
Amplifier, Portable Utility (Vicens)......... 
Amplifier, Unusual (Romelfanger)..... eae 
Budio AidS s«pesgsipe: ses ctm- ope tantesar es 
Intercom, Battery-Powered (Garner)..... 
Fiddler, Frustrated (Fantel)......... 
Music Box, Electronic (Louis)..............- 
Power Megaphone, Super Simple (Tort)..... 
Record Changer, Inside Hi-Fi (Marshall). . 
Record Changer, Stereo-Mono (Dual 1006). . 
Speaker Crossover, Hi-Fi (Garner)......... 
Speaker System, How to Build a 3-Way..... 
Stereo Record, Compatible (Angus)......... 
Stereo Speakers, How to Place (Milder). 
Tape Recorder, Inside Hi-Fi (Marshall). . 
Tape Transport Mechanisms....... 
Bias, Erase, and Equalization Circuits. 
Tape Recorder, Unusual (Universcl)..... 
Tone Arm, Inside Hi-Fi (Marshall)..... 
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117 Jan., 115 Feb., 115 Mar., 99 Moy, 


Short-Wove Report ipennett) 
Short-Wave Stations of 
Radio Sweden ....... 
The Long Woves. 
DX‘er of the Month 
Notes from Your Short-Wave Editor’s Desk 
The DX Awards Progrom 

Superhet for 6 (Green} 

Top Band Goes Mobile (Rohen) . 

Wanted: Electronic Paul Revere (Nanas) 

Yell from an XYL (K8AQU) .. 


Bolivia. ......... 


CITIZENS BAND RADIO 


Add-On S-Meter (Winklepleck)} 

CB at a Borgain: Knight-Kit C-22 

CB Spree (Moore).............02000.... v 

CB Surprise Package (Olson RA- 530 ""Spotter’’ \. 
Docket 14843. 98 Jon., 
FCC Report (Tall) 8 Mar., 6 May, 
Interference, That Vile {Blechman) 


On the Citizens Band (Spinello) 
75 Jan., 70 Feb., 65 Mor., 78 Apr., 77 Moy, 


Paro-Kiting: Down of Human Antenno (Joseph) 
Tronsformer, 12-Foot (Geiser) 

23-Channel CB (Hammorlund CB-23) 
Wanted: Electronic Paul Revere (Nonas) 


CONSTRUCTION 


Airline Eavesdropper (Downs).....0....0..000c ce cticexme 
Aluminum Ally, Case of (Davidson)... 
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coooceoo INIDEX eevcccce 


esees Jan.-June, 1963 esees 


46 
46 


Jan. 
Feb. 
Mar. 
Apr. 
Moy 
June 
Feb. 
Jon. 
Feb. 
Mar. 
Apr. 
June 
Apr. 
June 
Mar. 
Mar. 
May 
June 


Jon. 
Feb. 


June 
June 


June 


Jon. 
Feb. 
Mar. 
Apr. 
May 
June 
Apr. 
June 
Feb. 
June 


Feb. 
May 
Feb. 
Jan. 

Feb. 
June 
Mor. 


June 
Feb. 
Mar. 
Apr. 
Feb. 


Apr. 
Mar. 


Antenna Coupler, Multi-Bond (Brier) 
Any Phone Goes (Trouffer) 


Audio Design Note: / Transistor Replaces 
Thermistcr (Pugh} 


Battery Eiiminator for Flash Coss ‘(Heghes) 
Blinker Minder (Haines). 

Boost Box (Trouffer)... 

Booster, Six-Bond Nuvistor (Brier) 

Booster Power Supply, 17-Volt (Brier) 
Ceramic Tile Enclosure (Weems). 

Color Matcher (Turner) iain 
Converting ‘‘Command’’ Receiver (Marriner) . 
Crystal Test Meter (Caringella). 

Dummy load, 50-100 Wott (Brier) 

Ecrpiece Bonanza, Surpius (Trauffer)...... 
Give Your Radio instant Sound (Fred) 

Grid Dip Modulotor {Coringella) 
Hi-Fi Shutoff (Wilensky} - 
High-Gain, Low-Hum Module (Reed)... 
Inductaphons (Carr) 

Key, 


Semi-Automatic (Brier) 

Lamp, Emergency Household (Winklepleck) 
Monitor Your Code (Chopel)..... 

MPX (Otis) 
Port: Vw. 
Port 2. 


Nerve Stimulator 


(Pugh) 

Noise Limirers, Zener Diode (Brier). 

On the Best Electronically (Borzner) 

One Receiver—All Bands {Hatfield}... 

Operation Pickup (Ruoff} . 
Your Ignition System {Wilder} . 

Rear View Mirror, Automote Your (Coringella) 

RF Power Capsule (Chapel) a 

Shoe Polish, and Don’t Forget the (Weems). 

Small Fry Stereo (Deavidson)}.... ‘ 

S-Meter, Add-On (Winklepleck).. .... 

Superhet for 6 (Green)... 


TD/RFG: Tunnel Diode/Radio Frequency Ganeeia: 
(Baminel) .... ee 


Top Band Goes Mobile (Rohen} 

Transformer, 12-Foot (Geiser) me 
Test Equipment Control Center (Spencer)..... 
Tunnel Diode Receiver (Grimm} 
“‘Twosome'’ (Wortmon) 
Ultrasonic Sniffer (Meyer). sia 
Variable Voltage . . . You Pick It vedere), 
Watch Those Watts (Pofenberg) 

“*ZJ'' Photofiosh Slave (Ward) ..... 


DEPARTMENTS 
Across the Hom Bands (Brier}.......000....0.00 cee 
77 Jon., 75 Feb., 87 Mar., “85 Apr., 83 Moy, 


Carl ond Jerry Adbertices (Fivelines cee Te ns ee 
85 Jon., 92 Mar., 89 Apr., 90 |May, 


FEE Report (Tall), ccccrevcswngs cncavessxeseenes 8 Mor., 6\May, 
Hi-Fi Lob Check...... 

57 Jon., 
Hi-Fi Showcase 


letter Troy . 
8 Jon., 


New Products ..... 
102 Jan., 30 Feb., 38 Mar., 


On the Citizens Band (Spinello). 


68 Feb., 68 Mor., 74 Apr., 
.24 Jan., 84 Feb., 14 Mar., 


8 Feb., 24 Mar., 6 Apr, 12 May, 


26 Apr., . ‘19 Moy, 


75 Jan., 70 Feb., 65 Mar., 78 Apr., 77 May, 
Operotion ‘’Assist’’ 32 Mor., 32 May, 
Out of Tune .12 Feb., 28 Mor., 10 Apr., 
POP*troniGs Bookshelf) se.ccsmacennneunaetaxnciy: Motors 

34 Jon., 14 Feb., 19 Mar., 22 Apr., 22 May, 
POP’ tronics News Scope.. ..6 Jan., 6 Feb., 


Short-Wave Broadcast Predictions (Leinwoll).. 
54 Feb. 84 Mar., 62 Apr., 89 Moy, 


78 


ei 56 


71 


54 


ot 
58 
76 
88 
SI 
5) 
45 
6 
87 
72 
74 


wor 


50 
54 
65 
84 
55 
56 


63 
69 
5t 
80 
60 


ores oP 
. 33 


34 


. 61 


58 


. 33 


45 


. 48 


58 


44 
55 
90 
73 


62 


57 
41 


. 63 


7} 
39 


79 


82 


Jan. 
Feb. 


dan. 
Jan. 
Mar. 
May 
Feb. 
Mar. 
Apr. 
Moy 
June 
May 
Apr. 
Jan. 
Jan. 
Mar. 
June 
May 
Moy 
Moy 
May 
Apr. 


Apr. 
May 

Jon. 

June 
May 
Jan. 

June 
June 
Feb. 
Feb. 
Mar. 
Jen. 

Feb. 
Apr. 


Feb. 
June 
Mar. 
Feb, 
June 
Feb 

Mar. 
Jan. 

Mor. 
June 


June 


June 
June 


May 
Apr. 


June 
June 


June 
June 
June 


June 
Mor. 


June 


POPULAR ELECTRONICS 


Short-Wave Report (Bennett) Inductephens, Build the (Carr} ‘ 5 65 May 
83 Jan., 81 Feb., 75 Mar., 71 Apr., 87 Moy, 7) June MPX, Build the (Otis) 


_ ee 30 Mar., 34 Apr., 26 May, 27 June pati 4 7 : oes ipgini a ri na 
asa alate Mar., 82 Apr., 80 Moy, 66 June On the Best Electronically (Borzner) 60 May 
Shoe Polish, and Oon‘t Forget the (Weems) 53 Mar. 
Small Fry Stereo (Davidson) .. 45 Jon. 
Speaker Kit, Foolproof (Scott Model Sk. 4) 52 Mar. 
Tope Recorder, What To Do With o {Hutchison} 60 Feb. 
FEATURE ARTICLES Tope Recorders, Buyers’ Guide for Portable 
AMVER -- RAMAC = RESCUE (Gibson) 48 Jan. (Blechman)} 67 Apr. 
Bargain Computer, From Surplus (Erxleben) 42 June “'Twosome’’ (Wortmar) 57 Feb. 
Breakthroughs pans 41 June 
Corl and Jerry Adventures (Frye) 
Stereotaped New Year 85 Jan. 
Succoring a Sorabon.... 92 Mar. PRODUCT REPORTS 
Slow Motion for Quick Action 89 Apr. CB ot a Bargain: Knight-Kit C-22 . . 64 May 
The Sucker a 90 Moy CB Surprise Package (Olson RA-530 ‘‘Spotter’’} 60 Jon. 
Elementary Induction 52 June Multipiex Adapter Kit (Scott LM-35) 59 Jon. 
Carla's Computer ........ 48 Apr. Multiplex Adapter Kit (Knight-Kit KG-12) 76 Apr. 
CB Spree (Moore). ........ 50 Feb. Speaker Kit, Foolproof (Scott SK-4) 52 Mar. 
DX Awards. scec.70 Mar., 81 Apr., 86 Moy, 70 June Stereo Amplifier Kit (Fisher KX-200) 57 Jon. 
Extra Fingers—Extra Honas (Garner) 77 Apr. Stereo Amplifier Kit (Lafayette 250A) 68 Mor. 
Hobnobbing with Harbaugh (Horbaush) Stereo Amplifier Kit (Realistic 208) 74 May 
5 Most Wanted Household Inventions 91 Mar. an A . 
Interference, That Vile (Blechmon) 77 Mar. plere’ Srp Merit (eather rater TA 88s 
ie Oe oan KN3NOB (Horbaugh| aoe Stereo Preamplifier Kit (EICO ST-84) . 68 Feb. 
it 7 23-Chonnel CB (Hommariund CB-23) 73 Apr. 
Littler Than Litliput (Gorner) 47 Mar. 
Me Technician, You Engineer (Burke) 55 Feb. 
New Voice from Africo (Dexter) Y 69 June 
News ... i sie 54 June 
Operotion ” Assist” Eas 32 Mor., 32 May, 28 June TEST EQUIPMENT 
Paro-Kiting: Dawn Ff Humon Antenna {Joseph) 94 Feb. Aluminum Ally, Case of (Davidson) 46 Mar. 
POP'tronics News Scope ........... 6Jon., 6 Feb, 6 Mar. Control Center !Spencer) : Z 73 Feb. 
Quizzes (Balin) Crystal Test Meter (Coringetla) 61 Moy 
Measurement 44 Jon. Grid Dip Modulator (Coringella) 57 Mar. 
Curves : ; : acs ST Feb: RF Power Capsule ([Chopel) |. 58 Feb. 
Photo alban bananas 45 Mor. TD/RFG: Tunnel Diode/ Radio Frequency Generotor 
Energy Conversion ...... ity #3 <« 50 Apr: (Bommel) 44 Feb. 
Alphabet 76 May Transistor Tester Roundup “(teuis) 65 Jon. 
RE ZCIRCUTE: cscrcver x 49 June Voriable Voltage . . . You Pick It {Lederer} 63 Jon. 
Robots, Our Heariless PHends (Halocy) 39 May 
Satellites, Eavesdropping on (Lomb) . 52 Feb. 
Satellites on the Air .. 
32 Jan., 106 Feb., 114 Mar., 32 Apr., 30 May, 26 June TRANSISTORS 
South Vietnom’s 40-Megacycle Intercom (Gonzalez).. 41 Apr. 
Tape Recorder, What Ta Do With o (Hutchison) 60 Feb. Any Phone Goes (Trouffer) . a . 56 Feb. 
TopesRecarders’ Buyer’"Guide for Portable Audio Design Note: 1/2 Transistor Replat: ‘Ther: 

(Blechman} 0s TTR a 7 67 Apr. suger: (Pugh) sais » 71 Jan. 
Transistor Tester Roundup (louis). ......... 65 Jon. Elio ene ruincerm (ines) . -_ » 61 Mor. 
Tube Family Tree:(Garner) Code, Monitor Your (Chapel) 56 Apr. 

Part Ul ccs . 5. May eovetallest Meter (Caringella) 6) May 
Par pi2 ms: 73: vane Sug Dip Modulator (Caringelia) 57 Mar. 
Wanted: Electronic Poul Revere (Nanas). 41 Feb. Poebacoln,- "low Hum Module: (Reed) Y od oy 
Yell fram on XYL (K8AQU}) dé. Vone Lamp, Emergency Household (Winklepleck}) ....... 55 May 
MPX, Build the (Otis) 
Part’! pices ‘ i “* ccizeamee: (OS) Are 
Part 2 « = - 69 May 
HI-FI /STEREO AND AUDIO Nerve SHMUlatOe (Pugh) 51 Jan. 
On the Beat Electronically (Borzner) — 60 May 
Audio Design Note: '/2 Transistor Reploces Ther- Operation PICKUP (Ruoff) . 33 June 
mise (Rugh) i ie 71 Jon. Your Ignition System (Wilder) = 34 June 
corms Tile Enclosure (Weems) Br Apt Rear-View Mirror, Automote Your (Caringetla) 6) Feb. 
Earpiece Bonanza, Surplus (Trauffer) : 72 Jan. RraPoweniCansule (Chapel ; 58 Feb. 
BE Boece: ; Stereo Amplifier (Heathkit AA-21) 74 Apr. 
Fisher KX-200 Sterea Amplifier 57 Jan. ifier (Realistic 208) 74 Mi 
Scott LM-35 Multiplex Adapter 59 Jon. = ie pmpluler i ; : ; a a 
oe ape Recorders, Buyers’ Guide for Portable 
EICO ST-84 Stereo Preomplifier 68 Feb. (Blechman} 67 Apr. 
Lafayette 250A Sterea Amplifier 68 Mar. TD/RFG: Tunnel Eyesaiitess Frequenty Generotor 
Heothkit AA-21 Transistorized Sterea Amplifier 74 Apr. {Bammel) 44 Feb. 
Knight-Kit KG-12 Multiptex Adapter 76 Apr. Tester Roundup (Louis) ‘ 65 Jan. 
Realistic 208 Integrated Stereo Amplifier 74 May Transistor Topics (Garner) 
Hi-Fi Showcase 24 Jon., 84 Feb., 14 Mar., 12 Apr. SO Jans, foe, 72umMors, B2kApTERBOIMGY; (66s June 
High-Gain, low-Hum Module (Reed) 54 May Ultrasonic Sniffer (Meyer) conse 47 Mar. 
Hi-Fi Shutoff (Wilensky) 0.000000... rnc 50 June —-30- 
June, 1963 107 
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On the Citizens Band (Spinetto}. ae ee ee 
Ceeecccecce INDEX eoeccoceces 70 July, 87 Sept., 70 Oct., 80 Nov, 70 Dec. 
Sure Cure for Ham/CB Mobile Noise {Lenk)............. 65 Oct. 


e 6 
i. : Vibrator Hash, Wipe Out (Winklepleck).....0........... 41 Dec. 
e e 
e TO VOLUME 19 e 
o e 
e e 
e e 
ecccccejuly-Dec., 1963ecceeee CONSTRUCTION 
Antennc, 40-Meter, for Small Roof (Brier). | 75 Sept. 
Antenna Adapter, Power Line (Garner} 50 Sept. 
AMATEUR RADIO AND SWL € Bridge (Parker) eeeence : -- 65 Nov. 
Cheater Cord De Luxe (Fred)....... . . es 78) Ot: 
cross RAUB SIARBSROMBRED) Cloud Sentine! (Sanders) .......... corset . 56 Oct, 
Make Your Signol Reports More Accurate........ 73 July ogey Eager (ot a oe go Auch 
Safetyin ike Haine Stations 93 Aug Crystal Super Calibrator (Scheidel] ee ’ 51 Nov. 
eee Liane SURSSE nad ARRL peniese 73 Sept. en Duty ECO: 772° (Clatkz Duff) csanecisdberove 49 July 
Toke Advantage of Changing Propagation P Pack, Handy (Louis) ON aes 64 Nov. 
‘Ganditicns: ck eenste ZOO: Exterminate TV Sync-Bug rareckerenes (Orr) 52 July 
ARRL Sweepstakes—1963..... 71 Nov. Fiber Optics, Experiment in (Pafenberg)...... 41 Aug. 
Operating Another Ham’s Station 77 Dec. Hula-Hoop—a Ham or CB Antenna. 25 July 
Calling All SWL DX‘ers (Dexter) 39 Sept. Idento-Minder (Smith) : 51 Sept. 
Code Bander (Smith) 45 Aug. tone Tops Radio (Trauffer} j ». 62 Aug. 
Crystal Super Calibrator (Scheidel). ee 51 Nov. ‘Loud-Hailer’’ for the Telephane (Wilcox) 67 Dec. 
Double-Duty EICO 772 (Clark-Duff).... : 49 July Meterless VTVM (Millard) ee By 45 Nov. 
DX Awards a = _... 83 Sept. Modei Contro! for $5.50, Better (Davidson) 66 Sept. 
DX Awards Presented : perssetaye, MPX Meter (Blechman) seemed caw . 41 Nov. 
69 July, 10} Aug., 81 Sepl., TP Oct., 77 Nov., 81 Dec. Multiple Meter Test Set (Pafenberg) ie ox SP OCtx 
English-Language Newscasts to North iAtetica Nonsense Box (Danzis) ete tune 47 Uy. 
68 July, 100 Aug., 80 Sept., 78 Oct., 78 Nov., 82 Dec. — Qperation PICKUP Mk Ii (RUOFF) dane 47 Oct. 
40-Meter Antenna for Smali Roof (Brier)...... : 75 Sept. phone Boast’. Assemble: a. (Goniert Aenw 55 Nov. 
“seepage a A aia Those SAgPRY Happy aces Pickup Pranks (Blechmon)...... .0.......0.00..0--. oes ctr 60 Aug. 
Hula Hoop—a New Hom or cB Antenna (Pafenbers) 25 July Q-Multiplier, Nuvistor (Brier)... ecen fees 74 July 
fdentosMinder (Smith) 5) Sept Reflectofilex Speaker Enclosure (Reid)..... SF taiaws 47 Dec. 
Nuvistor Q-Multiplier (Brier) sebsisateteen 74 July Resistive Load for Hi-Fi Test [Temcor}o.. poss 54 Sept. 
One-Tube Screen Modulator (Brier). deouvawwners reo Bl ‘Oct Sofety Flosher, Automatic (Garner) sol + 56 Sept. 
Power Line Antenna Adapter (Garner) ‘ 50 Sept. tit See peo io imams 81 Oct. 
Radio Marathon Broadcasts Truth to Cuba (Orr) 58 Aug. ugne SINOscoPe ote esl edo 39 July 
‘ ‘ Snop-In Breadboard {Vicens)..... mtinghaniwws 34 July, 
Satellites on the Air... oats -12 July, 99 Oct.,103 Dec. Sol Clock’! (Rh ti 
Short-Wave Broadcast Predictions (Leinwoll) oer de (Riots )pecersereceresmonr tac a8 56 Dec. 
66 July, 102 Aug., 84 Sept., 82 Oct., 79 Nov., 80 Dec,  Saveater (Parker) - 61 Oct. 
Short-Wave Monitor Certificate Application............ 83 Dec. Stereo Indicator (Coringella) 63 Sept. 
Short-Wave Report (Bennett) Stop Watch, Electronic (Blechman)... _ cae SD, 
VOA Greenville on the Air... ec. 67 July Switched Outlets for Hi-Fi, More (Conhaim).......... 67 Oct, 
The SWL/@S [ (BureG Use .n mevcrnsienece ene Re 99 Aug. Telephone Beeper (Blechmon) 0.0...) 57 Dee. 
Notes from Your Short-Wave Editor’s Desk... 79 Sept. Tronsmitter Crystal Switch, Plug- In (Brier) - 94 Aug. 
North American Alliance of SWL Clubs ai Z7Oct. Turnstile for Stereo (Haines)... vs 68 Nov. 
Lightning Strikes HCJB ooo... ie TIRING 2-Meter Simple Superhet (Green)... . 43 Sept. 
Welcome to the SWL Newcomer... sun BF Dec. VHF ADVENTURER (Lee) | 
Sure Cure for Ham/CB Mobile Noise (Lenk) . 65 Oct. Part 1 i laa verewareanriefeanns 41 Oct. 
SWL/QSL Bureau ..... a .. 22 July Port 2 . \ 57 Nov, 
Transmitter Crystal Switch, Plug- iar (Brier). mess 94 Aug. Part 3 shee . 61 Dec. 
2-Meter Simple Superhet (Green)...... 2 43 Sept. Vibrator Hash, Wipe Out (Winklepleck).. 41 Dec. 
What's Whot Light {Trouffer)... i 62 July 
} 
} 
CITIZENS BAND RADIO 
DEPARTMENTS 
Dauble-Duty EICO 772 (Clark-Duff)......... times... 49 July 
**DSRC,'' New CB Features. 68 Sept. Across the Ham Bonds (Brier).......0....0..000000 cece 
Equipment Buyer's Guide tenn . _ 65. Auge 73 July, 93 Aug., 73 Sept., 77 Oct a" Nav., 77 Dec. 
Transmitters and Transceivers... ee. 66 Aug. Corl ond Jerry Adventures {Frye}. ees 
cate eau me fs 63 July, 104 Aug., 82 Sept., 88 Oct., 43 Nov, 85 Den 
erence iets are ais Poe . FCC Report {Talt) 6 Aug.,, 6 Oct., 6 Dec. 
iieeciate: 5 Ps, Hi-Fi Lab Check. 53 Sept., 68 Oct., 60 Dec. 
ea . Lae See 8 Pee Cae See eee Nene ee 
Hand-Held Transceivers... ......... 92 Aug. 6 July, 12 Aug., Re a. Sept., 12 Oct. “Ié Nov. ne 22 Dee: 
FCC Report (Tall)... 6 ‘Aus. 6 Oct, 6 Dec. Dew Prod Vets), ese: ceveceis: sg cepeivava wenemuenenppancammenenecety 
Hula Hoop—a New Ham or cB eee (Pafenberg) 25 July 32 Aug., 27 Sept., 105 Oct., 46 Nov., 32 Dec. 
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On the Citizens Band (Spinello) A 
70 July, 87 Sepi., 70 Oct., 80 Nov., 


Operation ‘‘Assist’’ 
r. 20 Aug., 26 Sept., 29 Oct., 22 Nav., 


Out of Tune 16 Aug., 20 Sept., 10 Nov., 


POP ‘tronics Bookshelf 
14 July, 36 Aug., 22 Sept., 32 Oct., 32 Nov., 


Short-Wove Broadcast Predictions ({Leinwoll} 
66 July, 102 Aug., 84 Sept., 82 Oct., 79 Nov., 


Short-Wave Report (Bennett) 
67 July, 99 Aug., 79 Sept., 77 Oct., 77 Nov., 


Tips and Techniques 
18 July, 26 Aug., 6 Sept., 24 Oct., 12 Nov., 


Transistor Topics 
56 July, 96 Aug., 76 Sept., 74 Oct., 74 Nov., 


FEATURE ARTICLES 


Audio Aids 
Breakthroughs 31 July, 50 Nov., 
Carl and Jerry Adventures (Frye) 

Extracurricular Education 

Sanar Sleuthing 

“AL's Fair—"’ 

High-Toned Howkshaw 

The Lightning Bug 

Joking and Jeopardy 
CB Equipment Buyer's Guide 
OX Awards 
Dynaquad Touch Cantrol 
Ham/CB Mobile Noise, Sure Cure for (Lenk) 
Hi-Fi, A Few Winning Words on (Tupper) 
Hobnobbing with Harbaugh (Harbough) 

Those Happy Happy Hams 

School Doys—Schoo! Days 
“bight’’ Fantastic: Loser Status Report (Nanas) 
News 50 Oct., 
Nomenclature, New {Louis} 


PALS Starts Them Young, Son Francisco's 
{Corona} 


Photocell Circuits for Experimenters (Henry) 
Guizzes (Balin) 

Menu 

Lissajous Pottern 

Current 

Inventors 

Greek Alphobet 
Radio Marathon Broadcasts Truth to Cuba (Ore) 


‘*Rock-Bottom’’ Radio, How We're Using (Bacan 
and Nonos) 


Speoker Systems, Slim Silhouette (Fontel) 
Speaker Comparison Chart 

Student Experimentol Rodio Stotion (Geiser) 
SWL DX‘ers, Calling All (Dexter) 

Tape Recorder, Home TV, for Under $200 (Bacon) 
Transistor Replacement Technique (Pafenberg) 
Tropospheric Scotter: A Bridge to Alosko 


Tube Fomily Tree (Garner) 
Part 3 


T¥'s Best Guorded Secret (Harlow) 


HI-FI/STEREO AND AUDIO 


A Few Winning Words on Hi-Fi (Tupper) 
Audio Aids 


December, 1963 


60 
46 


63 


104 


82 
88 
73 
85 
65 


58 


32 
0 


Dec. 


Dec. 
Dec. 


Dec. 
Dec. 
Dec. 
Dec. 


Dec. 


July 
Oct. 


Hi-Fi Lab Check 
EICO ST.70 Stereo Integrated Amplifier 


Lofayette ‘’Criterian’ 


Stereo Amplifier 

EICO ST-97 FM Stereo Tuner 
MPX Meter {Blechman) 
Pickup Pranks (Blechman) 
Reflectoflex Speoker Enclosure, Build the (Reid) 
Resistive Lood for Hi-Fi Test {[Temcor) 
Signol Stethoscope (Greenlee) 
Slim Silhouette Speaker Systems (Fontel) 
Speaker Comporison Chort 


Squealer (Porker) 


KT-900 Transistorized 


Stereo Indicotor (Coringella) 
Switched Outlets for Hi-Fi, More (Conhaim) 
Turnstile for Stereo, Build a (Hoines) 


PRODUCT REPORTS 


Code Proctice Oscillotor Kit (Allied Radio LC-1) 
FM Stereo Tuner (EICO ST-97) 


New CB Features ‘"DSRC"’ (Regency ‘’Range Gain’’) 


Shori-Wave Preselector Kit (Holstrom SkK-20} 


Stereo Amplifier Kit, Transistorized (lafayette 
"*Criterion’’ KT-900) 


Stereo Iniegrated Amplifier Kit (EICO ST-70). 
Touch Control Kit (Tung-Sel Dynaquod}. 
VTYM Kit, Transistorized (De Vry TRV¥M) 


TEST EQUIPMENT 


C Bridge (Parker) 
Crystal Super Calibrator (Scheidel) 
Meterless VIVM (Millard) 
Multiple Meter Test Set (Pafenberg). 
Resistive Load for Hi-Fi Tes! {Temcor) 
Signal Stethoscope (Greenlee) 
Transistorized VIVM Kit 


TRA 


Cloud Sentinel (Sonders) 
Code Bonder (Smith) 
Crystol Super Calibrotor (Scheidel) 


Dynoquad 


Touch Control 


NSISTORS 


lafayette ‘‘Criterion’’ KT-900 Stereo Amplifier 
“*Loud-Hailer’’ for the Telephane (Wilcox) 

MPX Meter (Blechman} 
Operation PICKUP Mk II (Ruoff) 
Phone-Bocst (Garner} 
Replacement Technique (Pafenberg) 


Safety Flasher, Automatic (Garner) 
Signal Stethoscope (Greenlee) 

Solor ‘’Clock’’ (Rhomstine) 
Stereo Indicator {Caringella) 
Telephone Beeper, Build a (Blechman} 


Tronsistor 


56 July, 96 Aug., 76 Sept., 74 Oct., 74 Nov., 
Vibrotor Hash, Wipe Out (Winklepleck) 


VIVM Kit 


Topics 


—w- 


47 


64 
60 
68 
64 


68 
58 
40 
63 


65 
5) 
45 
39 
54 
59 
63 


56 
45 
51 
40 
68 
67 
4) 
47 
pe) 
62 
36 
59 
56 
63 
57 


74 
41 
63 


Sept. 


Oct. 
Dec. 
Nov. 
Aug. 
Dec. 
Sept. 
July 
July 
July 
Oct. 
Sept. 
Oct. 
Nov. 


Oct. 
Dec. 
Sept. 
Oct. 


Oct. 
Sept. 
July 
Aug. 


Nov. 
Nov. 
Nov. 
Oct. 

Seopr. 
July 

Aug. 


Oct. 
Aug. 
Nov. 
July 
Oct. 
Dec. 
Nov. 
Oct. 
Nov. 
Sept. 
Sept. 
July 
Dec. 
Sept. 
Dec. 


Dec. 
Dec. 
Aug. 
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° TO VOLUME 20 : 
wee eee Jan.-June, 1964 ceacee 


AMATEUR RADIO 
Acrass the Ham Bands (Brier) 
Current State of Licensing Procedures .. 
How Much Does It Cost to Be a Ham? .. 
Annual ARRL DX Contest 


Measuring Tronsmitter Power ... 
low Power .. 


High Power vs, 


ARC-5, Bondspreading the (Marriner) .. 66 June 
ARC-5, New Capacitors for (Marriner) 62 Feb 
ARC-5 Tube Substitutes (Marriner) . 52 Moy 
Buzzer, New Lungs for (Miller) .. 46 Apr 
Classic Hom Circuits (Brier) 
Q-Multiplier .. 76 Jon 
Multi-Frequency Antennas . .. 74 Feb 
Variable Frequency Oscillator ... 66 Mor 
Monimatch SWR Bridge . 74 Apr 
Grounded Grid Amplifier 98 Moy 
Cubical Quad Antenna see ves 68 June 
Communicatians Tests, Armed Forces bss eats 64 May 


Grid-lip Meter, VHF (Marriner) . A 
Hom-Bond Wolkie-Talkies the Easy Wey ‘[smith) seer 61 
**Interference’’ Certificates, U. $. Army to Issue .... 84 
loudspeaker Code Practice (Porker) .. 
Novice Crassword Puzzle (Nelson) .... 
QSO File, Rotating {Kiner) . 
R.F. Coil Frequency-Finder (Wortman) . Z . 60 
Rx for the Amateur/SWL (Hammarlund HO. 180AX} . 67 
Speech Filter, Adjustable (Meyer) 
Stonding Waves: Do They? (Blechman) .. 
Superhet for 80 Meters, 2-Tube (Green) .. 
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and Forman) . 74 Oct. 


Pulse Power Pack for HO Railroading, Super-X 


Rope) sees ch ake Seer iee ce ene ae Me tee ee 41 Dec. 
6-Wott Amplifier for 10 Bucks, Solid-State 

(Reno Glioht clan oc errors ere sue 73 Nov. 
Slot Cat Speed Control, Solid-State (Fishbeck} ........ 59 Dec. 
Steam Powered Ham Rig, Build (Smith) . july 
Super-Sens (Garner) en Nov. 
Tonal Darkroom Time: or Metroname (Chesson) ...... 95 Nov. 


Transistor Topics/Solid State (Garner) 0.0... cece 
68 July, 76 Aug., 78 Sept., 58 Oct., 78 Nov., 75 Dec. 
—30- 
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JAN.—JUNE 1966 


AMATEUR RADIO 


Absorption Meter, Dual-Sensitivity Field Strength 
and?:(Telletson)si2i-c5 eiseccesce oce ecto oes een 67 Jan, 
Amateur Radio (Brier) 
Signal Reports, Antennas, and Getting Out .... 
A Safety Belt May Save Your Life ......ccccccceee 77 Feb. 
Extending the Range of UHF/VHF Signals with 
Repeater Stations 
Amateur Operating Procedures 
Are You Ready for ‘’Short Skip’’ on Six? 
Contests, Gripes, and the FCC 
Frequency-to-Meter Conversion Chart for Hams 
BS SW Liss (Vee eis cee cer ax stisoss aeecsvestess eee 64 June 
Ham Hobby Clearinghouse 


20 Jan., 94 Feb., 27 Apr., 89 May 
Heathkit SB-100 Transceiver (Brier) . . 85 June 
Light-to-Sound Translator {Vicens) .. . 74 June 
$-Units?, Confused About (Lincoln) .... . 54 Apr. 
There's One In Every Crowd (Holland) . 69 Feb, 
Ubiquitous Ham (Miller) oo... ccc ceceecescesssccseeerceee 84 June 


. 


AUTOMOTIVE ELECTRONICS 


Auto Light Minder, Build Transistorized (Persing) ...... 65 Apr, 
Auto Reverberation Unit, How to De-Bong .... .- 20 Apr. 
Car Voltage Regulator, Solid-State (Snow) .... - 39 June 
Owell Meter Adapter (Bozarth) ... . 38 Feb. 
Headlights-On Alarm (Yocom) .. . 81 Jan. 
How to Spot & Eliminate Mobile Radio Noise (Ruyle).. 45 June 
Pepper (Borzner) . 56 May 
Reverb for Your Car (Meyer) . . 50 Feb, 
Tachometer for CO or Transistor Ignition System, 

Solid-State (Gellman) 


. 54 Feb. 


CITIZENS BAND RADIO 


HELP on the Open Road (Steele)... cccseescsseecereees 64 Aor. 
On the Citizens Band (Spinello) 


CB Yeor in Retrospect 77 Jan. 
Alert CB’ers Bottle ‘‘Betsy’’ ... 73 Feb. 
Hospital Security System CB-Ready for 

President or Prowler ...........000. . 76 Mar. 
Modern CB Rescue Squad ... . 77 Apr. 
A Wacky Walkie World? .. . 74 May 


Civic-Minded CB‘ers Aid Needy Children .......... 76 June 
Whot’s So Different About CB Antennos? (O'Brien) 44 Moy 


CONSTRUCTION 


Absorption Meter, Dual-Sensitivity Field Strength 
ondi:(Telllefson)! s2..2-. vavccacesasvsssseemectonncaea 67 Jan, 
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Auto Light Minder, Transistorized (Persing) . 
Car Voltage Regulator, Solid-State (Snow) 
Crowd Stopper (Ford) ....0..ccccessssssseessees 
Don't Panic . . . Push the Button! (Larsen) . 
Dwell Meter Adapter (Bozarth) 
Electrolock (Coultes) 
Eternal VTVM ‘’C’’ Cell (Boross) . 
Heodlights-On Alorm (Yocom) .... 
Hi-Fi A Go-Go Lamps (Lancaster) 
Hiss Suppressor for FM Tuners, Interstation 
(Somuelson)\..:.4.e.0id0is cise len ei ethno 60 June 
Jinniflash, Its the (Garner) . 56 June 
Light-to-Sound Translator (Vicens) . 74 June 
Li‘! Atlas Defies Gravity (Price) .... . 67 May 
Lumemin Steals the Show (Garner) ... « 36 Jan. 
Mini-Organ, Meet the (Gohl) . .. 70 Feb. 
Pepper (Borzner) ................. .. 56 May 
Pulse Generator (Lancaster) .. es ae . 60 Apr. 
RC Substitution Box, Combination (Phillips) 82 Jon, 


65 Apr. 
39 June 
48 May 
45 Jan. 
«. 58 Feb. 
«. 60 Jan, 
+. 66 May 
. 81 Jon. 
. 64 Jan, 


Reflexometer (Fishbeck) ........ . 47 Mor. 
Reverb for Your Car (Meyer) . 50 Feb. 

Out of Tune owe 10 Apr. 
Scope Calibrotor, Solid-State (Forman & Nawracaj) .... 61 June 
Stereo Headphone Control Unit (Caringella) ................ 71 Apr. 
Supercharged Salt Shoker (Francis) ........ccccceecsccceeseres 57 May 


Tachometer for CD or Transistor ignition System, 

Solid-State (Gellman) 
Tickle Stick (Burt) A 
Totem Poles for Stereo (Weems) . . 48 Jan. 
Ultrasonic Omni-Alarm (Meyer) ... . 41 Apr. 
Woofer, Put an Air Brake On Your (Weems) ............ 60 Mar. 


. 54 Feb. 
. 82 Feb. 


DEPARTMENTS 


Electronics Library .isccear seus th cnetera eee 
12 Jan., 90 Feb., 38 Mar., 30 Apr., 26 Moy, 30 June 

Letters From Our Readers ........ccccecsesescsecssssecsescssceeee 
6 Jon., 6 Feb., 6 Mar., 6 Apr., 6 May, 6 June 
New Literature .... 91 Feb., 89 Mar., 32 Apr., 32 May 
New Products 
22 Jan,, 22 Feb., 22 Mar., 22 Apr., 22 May, 22 June 
Operation Assist 29 Feb., 14 Mar., 38 Apr., 87 May, 26 June 
Out of Tune 
Super-X Pulse Power Pack (Dec. 1965, p. 42) 12 Feb. 
Reverb For Your Cor (Feb, 1966, p. 50) . . 10 Apr. 

Tips & Techniques ...........ccccccesssccsstsecesecsseere d 
28 Jan., 14 Feb., 30 Mar., 12 Apr., 14 May, 14 June 


FEATURE ARTICLES 


Akihobara: Tokyo’s Radio Row (Wondres) . -. 54 Moy 
Antenna Boom (Cornell) «.. 39 May 
Can Electronics Pick Yaur Mate? (Joseph) ... 70 Mar, 
Comes the Revolution .......... . 91 Moy 
Computer PC Salvoge (Fuge) . 66 June 
Electromaze Puzzles (Radford) .. 65 June 
First License—And Before (Church) vi 34 Jon. 
From Rogs to Riches (Garner) . 41 Mar, 
HELP on the Open Road (Steele) ws. 64 Apr, 
look Ouil It’s Hot! (Sheridan) oo... cccceccceeccseees 51 June 
Mobile Radio Noise, How to Spot & Eliminate (Ruyle).. 45 June 
Olid World Stondords Breaking Through .........ccccccee- 28 Apr. 
Parts. \Protiles?s. io-:G20 ioe ees 69 Jon., 66 Feb., 7] Moy 
Printed Circuit Boords, How to Etch (Gupton) .. 54 Mar. 
Project Choose—Part 2: Correspondence Schools 

KGilote ee ee Sao ene a ret 41 Feb 


POPULAR ELECTRONICS 


Quizzes (Balin) 
Rectifier 
Four-Letter 
Electrochemistry 
Series-Circuit 
Meter Reading .. 

Radio Astronomy: Surveying Unquiet Universe 


. 61 May 
. 71 June 


(Sheridan) ists csieiiicteee ee meee 39 Jon. 
S-Units?, Confused About (Lincoln) .. . 54 Apr. 
Sarasota Mystery (Worner) oo. 50 Mar. 

First Fallow-Up (Warner) oo... 48 Aor. 
SWL Antennos for the ‘‘Forgotten Man‘! . 47 May 
Tax Saving Tips for Electronic Moonlighters 

(Kirkpatrick) ...... . 67 Mar. 
Test Measurements Profile (Drummond) .. . 49 Apr. 


. 57 Apr. 
. 69 Feb, 
. 46 Apr. 


Test Out Your Hi-Fi At Home (Fantel) ... 
There‘'s One In Every Crowd (Holland) . 
Tools: Old, New, and Remembered . 
Ubiquitous Ham (Miller) . 84 June 
VHF/FM Marine Radio Service (Humphrey) a. 67 June 
What's So Different About CB Antennas? (O’Brien)... 44 May 
Zero-Beating the News ..........ccccccccsecsseccccsseseeeessseseree 

62 Jon., 64 Feb., 64 Mar., 64 May, 72 June 


HI-FI/STEREO AND AUDIO 


Auto Reverberation Unit, How To De-Bong . . 20 Apr. 


Hi-Fi A Go-Go Lamps (Lancaster) . 64 Jan. 
Hiss Suppressor for FM Tuners, Interstation 

(Samuelson) 60 June 
Reverb for Your Car (Meyer) . 50 Feb. 


Sterea Headphone Control Unit, Build (Caringella) .... 71 Apr. 
Test Out Your Hi-Fi At Home (Fantel) ... . 57 Apr. 


Totem Poles for Stereo (Weems) . 48 Jan. 
Woofer, Put an Air Brake On Your (Weems) ............ 60 Mor. 
PRODUCT REPORTS 

Color TV Kit, 

Heath Blazes Trail with 25” (Drummond) ........ 62 May 
Heathkit SB-100 Transceiver (Brier) oc. ees 85 June 
Televise in Your Home 

(Conar Model 800 TV Camera Kit)... cee 52 May 


SCIENCE FAIR PROJECTS 


Crowd Stopper (Ford) 
Light-to-Sound Translator (Vicens) ... 
li‘t Atlas Defies Gravity (Price) 
tumemin Steals the Show (Garner) . on 
Supercharged Solt Shoker (Francis) ........cccsescescsees 


SHORT-WAVE LISTENING 


Broadcasts from Africa and Middle East (Legge) ...... 66 Mar. 
Broadcasts from Asia and Oceania (Legge & Hil) ........ 78 May 
Broadcasts from Central and South America 

(Ceggeve Hill) peaks ke eek et len ean ee 70 Apr. 


DX Canada Awards 
OX Country Awards Presented 
OX Provinces Awards Presented .. 
DX States Awards Presented 


«112 Jan., 110 Mar. 
Seti eekectl WAM ABEe 
114 Feb., 106 June 


dune, 1966 


AmericanRadioHistory.Ccom 


English-Language Braadcasts to North America (Legge) 
76 Jan., 76 Feb., 88 Mar., 68 Apr., 76 May, 80 June 
Foreign-Language Broadcasts to North America 


(legge) 82 June 
Frequency-to-Meter Conversion Chart for Hams & 

SWE see) 507. at ks aero evionis eae 64 June 
Sotellite Activity Report ... «2 90 May 
Short-Wove Listening (Bennett) 

New Canadian Broadcasting Authority? .......... 75 Jan. 

Monitor Certificate Applications 

ONd DX Awards oon.cccccccsssesseessssscsessseseeenanee 75 Feb. 

OX Awards: Are Transmitter Locations 

Acceptable? 


Mystery of ‘‘The Blue Eagle’’ . 
Station XEJNOP—Where Is It? 

Station News from Around the World . 
Short-Wave Monitor Certificote Application 

107 Jan., 97 Mar., 108 May 

SWL Antennas far the ‘‘Forgotten Mon’’ a. 47 May 

SWL QSL Bureau . 32 Jan, 


TELEVISION 
Antenna Boom (Carnell) ......ccccccseessescescsscsecsseseesesace 39 Moy 
Color TV Kit, Heath Blozes Trail with 25% (Drummond) 62 May 
Televise in Your Hame (Canar Madel 800 Kit) .......... 52 May 


TEST EQUIPMENT 


Absarption Meter, Duol-Sensitivity Field Strength 

and (Tellefson) 
Dwell Meter Adopter (Bozarth) ... 
Eternal VTVM ‘‘C'’ Cell (Boross) 
Pulse Generator (Lancaster) ............. 
RC Substitution Box, Combination (P| 
Scope Calibrator, Solid-State (Forman & Nowracaj) 
S-Units?, Confused About (Lincoln) ..... 
Test Measurements Prafile (Drummond) . 


TRANSISTORS 

Absorption Meter, Dual-Sensitivity Field Strength 

and <(Telletson):jaccmsstaiccn wien wee ne 67 Jan. 
Auto Light Minder, Build Transistarized (Persing) ...... 65 Apr. 
Car Voltoge Regulator, Solid-State (Snow) .... 39 June 
Don't Panic ... Push the Button! (Lorsen) .. . 45 Jon. 
interstation Hiss Suppressor for FM Tuners 

(Samuelson) «. 60 June 
Jinniflosh, It’s the (Garner) .. . 56 June 
Light-Te-Sound Translator (Vicens) . 74 June 
Li'l Atlas Defies Gravity (Price) .. . 67 May 
Lumemin Steals the Show (Garner) . 56 Jan. 
Mini-Organ, Meet the (Gohl) . 70 Feb. 
Pepper (Borzner} . 56 May 
Reverb for Your Car (Meyer) . 50 Feb. 
Scope Calibrator, Solid-State (Eorman & Nawracaj} .... 61 June 


Solid State (Garner) 

7\ Jon., 79 Feb., 78 Mor., 74 Apr., 81 May, 78 June 
Tachameter for CD or Transistor Ignition System, 

Solid-State (Gellman) .o.....cccccccccccsceeeseereees 54 Feb. 
Tickle Stick, Build (Burt) ... vs. 82 Feb. 
Ultrasonic Omni-Alarm, Bui . 41 Apr, 
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Te VOLUMES2S 


JULY—DEC. 1966 


AMATEUR RADIO 


Amateur Equipment Jamboree: 1966 (Brier).. 

Amateur Equipment Sompler 

Amoteur Rodio (Brier) 
Instolling Amoteur Antennos in Restricted 


SPACES esse sscceseveseuste July 
Certificate Chosing .... Sept. 
Thumbnail Review of ‘‘Duo-Bander 84°‘ 

SSB Tronsceiver oo... cece Oct. 
New Novice Examination Questions Nov. 
Getting the Most From Your Dipole or 

BeomAntennon:: 208 caine xanuneo os 77 Dec. 

Antenna Coupler, Technician Band (Leftwich).......... 87 Aug. 
Antenna Placement Does Moke a Difference 

(Ruyle) Nov. 
Converter, GC-2 Deluxe (Smith) . Nov. 
Dit Makers (Lincoln) Aug. 
80/40 Meter Bondswitching Verticol (Dezettel).. Oct. 
Hom Hobby Clearinghouse ........... July 


Key and Bug, How to Get the Most Out of Your 
(Lincola}ic See Sir scar Wore ee pe ae 68 July 
Modbox (Whalen) 


QS5‘er Hookup, Sure-Shot (Thompson) July 
“'Scrounge,’’ Instant ‘'J‘’ Antenna (Yon Trott). Dec. 
TV Balun Useful on 6 and 2 (Youngberg) Aug. 
AUTOMOTIVE ELECTRONICS 
Automobile Stereo Tape Players, How To Install 
(Davidson) Nov. 
‘Compac’’ Solid-State C-D Ignition System 
(Gellman) Nov, 
CITIZENS BAND RADIO 
Antenna Placement Does Moke a Difference 
(Ruyle)irsicccr select Sao tu cd num eee 64 Nov. 


CB Equipment, Annuol Report on 
CB‘ers are Wondering About—(KOD3631).. 


On the Citizens Band (Spinelio) 


Two-Way Wrist Radio and Cormunications. July 


Canodion CB‘er Takes a Stand . 4 Sept. 
The CB Image... . 93 Oct. 
DAIR Road/Vehicle System . 89 Nov. 
CB HELP Plon Tested . 79 Dec. 
CONSTRUCTION 
Antenna Coupler, Technician Band (Leftwich)... 87 Aug. 
Aquarium Heater, Static-Free Thermistorized 
(Donkin) ........ w. 73 Sept. 
Out of Tune ... - BB Dec. 
Audio Generator, ‘‘Square Deol’‘ (Lancaster) . 59 Nov. 
BC-454 Goes Maritime (Marriner) ............. . 92 July 
Binary Counter, Integrated Circuit (Lancaster) . 57 Dec, 
Color Organ, Musette (Lancaster) July 
Out of Tune Sept. 
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w 67 Aug. 
. 72 Aug. 


- 47 Aug. 
Mod boxs(Whalen)i ences. teh eur otra Al Aug. 


‘*Compac’’ Solid-State C-D Ignition System 
(Gellman) .......... 
Converter, GC-2 Deluxe (Smith) . 


. 53 Nov. 
. 41 Nov, 


Dice Game, Electric (Greenberg). 78 July 
80/40 Meter Bandswitching Vertical (Dezettel). 73 Oct. 
Electric Shaver, Stick-Shift (Wilson). 90 Oct. 
Emitter Dipper (Tellefsen} .............. 47 Dec. 
Extension Speakers Are No Problem (Harlow).. 72 July 
Four on the Floor (Weems).. 74 Nov. 

Out of Tune .......... 88 Dec. 
Hi-Fi Amplifier for Solid-Stote Phono Cartridge 

(rau fer ects ieiteta ee a seed on een hs cle eT 65 Oct. 
Hip Squawk Box (Vlahos & Wels). «. 97 Oct. 
‘Impossible’ Circuit (Vicens) . 72 Oct. 


Integrated Circuit Amplifier for Under $6 
(Lancaster) 
Intrusion Alorm, $2 (Winklepleck) 


Oct. 
July 


Lighthouse For Short People, (Bik) .. 77 Nov, 
Little Honker (Greenlee) ............. .. 55 Sept. 
Logic Demon (Loncoster) 41 Dec. 
Modbox (Wholen} ....... 4l Aug. 
Phose Inverter, Long-Tailed {Weems).. 69 Sept. 
Plasmonics For The Birds? (Drummond) . 63 July 


Power Supply, Voltage-Regulated Battery (Stiver).... 85 Nov. 


QS5‘er Hookup, Sure-Shot (Thompson).........000 cece July 
Record Ployer, Solid-Stote Stereo (Rohen), 4 July 
Reflexometer Reflections .........cccccccess, : «=. 82 Oct. 
‘'Relaxotrol’’ to Automote Slide Projector (Towner) 55 Dec. 
**Scrounge,’’ Instont ‘’J'* Antenno (Von Trott) ........ 46 Dec. 
Short-Wove Receiver, Powerhouse 2-Tube (Green).... 59 Aug. 

Out of Tune oo. Dec. 


Solderless Breodboord (Mangieri) . 
Swimming Pool Splash Alorm (Maynard) 
Tope Recorder Echo Chomber for Under $10 
(Auyer) ... 
Tesla‘s Thermomognetic Motor (Cookfair) 
Time-Signal-ONLY Receiver {Coringella)... 
TV Balun Useful on 6 and 2 {Youngberg)... 
Two-Wire Three-Way Switching Circuit 
(Hitchcock & Weber) 
Update to Solid Stote (Garner) 
Out of Tune. 


Dec. 
July 


Aug. 
Dec, 
Oct. 
Aug. 


July 
Sept. 
Dec. 


FEATURE ARTICLES 


All on Quarter-Inch Mylar (Johns) Dec. 
Amateur Equipment Jamboree: 1966 (Brier). Aug. 
Antenna Placement Does Make a Difference 

(RU ye) ieee tier eaak Bue, OE ree ON Le ert 64 Nov. 
Automobile Stereo Tope Ployers, Instali (Davidson) 66 Nov. 
Capacitor Know-How (Cunninghom) ou... ccs 41 July 
Careers in Electronics (Gilmore).. Oct. 
CB Equipment, Annual Report on Aug. 
CB’ers are Wondering About—(KOD3631).. ‘ Aug. 
Colorful History af Color TV (Costigan) . 45 Sept. 


Connubially-Oriented Computer of Otto Tronix 

(Roh eriac et cue een en 53 July 
CRT Slaves (Johns) ose Sept. 
Di-Di-Di-Di-Di-Di-Di-Di-Dit (Kohler) . 79 Nov, 
Dit Makers (Lincoln) 
From Out of the Past (Hannah) 


ies Aug. 
. 68 Oct. 


German TV Pioneer (Kutschbach) . - 72 July 

Handful of Power (Long)............ «-- 53 Sept. 

‘Hello, Computer? | Have Homework for 46 Aug. 
UseT.or Do!’ Siceccccraveasn nec : 

In the Days of Spark—A Rescue at Sea (Church). - 57 Nov. 

Infringers Beware (Kirby) ... . 75 July 

Integrated Circuits! What Are They? (Lancaster)...... 52 Oct. 


Key and Bug, How to Get the Most of Your 
{Lincoln) 
Parlor Game (Harlow) 


July 
Dec. 


POPULAR ELECTRONICS 


Quizzes (Balin) 
TV TROUBlecietestaesiccssesdat eatery eeieten tae saeeite 77 July 
Diagram 
Cutoff/Saturation . 
Voltage Divider 
Electronic Factor .... eis 
Bridge. Circuits coir kets oc eoe a ees Dec. 

St. Petersburg Tapers Go Back to School (Nelligan) 50 Dec. 

Science Comes to TV 

Speakers?, Why Are They Still Inventing (Fantel) 

Tape Recorder, Conduct Interview With (Harlow). 

Tape Recorders, Small (Howorka) 


Oct. 


63 Dec. 
Dec. 


TY DX Trail, Riding the (Olson)... . 73 July 
U.F.O.'s or ‘’Kugelblitz?’’ ..... - 84 Sept. 
Unpopular Electroniks (Kohler) . 80 Oct. 


War on Skating (Fontel) 
What Are These Things Called Decibels? (Lincoln) 75 Oct. 


Outhof: TUne: A keane is. stniveriretaertscraias teste 89 Dec. 
Will CATV Revolutionize Your TV Viewing Habits? 
(Cantor) Sept. 


Zero-Beating the News . 
66 July, 76 Aug., 64 Sept., 70 Oct., 72 Nov., 68 Dec. 


HI-Fi/STEREO AND AUDIO 
All on Quarter-Inch Mylar (Johas) ....... cece eeeees 62 Dec. 


Automobile Sterea Tape Players, Install (Davidson).. 66 Nov. 


July 


Color Organ, Musette (Lancaster) Se 
. 72 July 


Extension Speakers are No Problem (Horlow).. 


Four on the Floor (Weems)...........ccccccccssseceserersecertenees 74 Nov. 


Hi-Fi Amplifier for Solid-State Phono Cartridge 
(Trauffer) 
Hip Squawk Box (Vlahos & Wels} . 
Integrated Circuit Amplifier for Under $6 
{Lancaster} 


fy Oct. 
«= 97 Oct. 


a Oct. 
65 Dec. 


Parlor Game (Harlaw) .. 
Phase Inverter, Lang-Toiled (Weems) . 69 Sept. 
Record Player, Solid-State Stereo (Rohen) 51 July 


St. Petersburg Tapers Go Bock to School (Nelligan) 50 Dec. 


Speakers?, Why Are They Still inventing (Fantel).... 49 Nov. 


Tape Recorder, Conduct Interview With (Harlow) .... 63 Dec. 
Tape Recorder Echo Chamber far Under $10 

(Avyer) i Aug. 
Tape Recorder Kit—Deluxe (Heathkit AD-16) 66 Dec. 
Tape Recorders, Small (Howorka) 52 Dec. 
Update to Solid State (Garner) . 41 Sept. 
War an Skating (Fontel) ............ 66 Sept. 


PRODUCT REPORTS 

Drake ‘‘SW-4,'' Here Comes the.............. 
‘'Duo-Bander 84°’ SSB Transceiver (WRL)... 
Elapsed Time Indicator Keeps Track of Stylus Wear 
(Curtis) 


Oct. 


Dec. 


Electronic Saxophone Debut (Selmer ‘‘Varitone’’).... 48 Nov. 


Tape Recorder Kit—Deluxe (Heathkit AD-16) ............ 66 Dec. 


SCIENCE FAIR PROJECTS 


Audio Generator, ‘‘Square Deal’’ (Lancaster)... 
Binary Counter, integrated Circuit (Lancoster) .. 
Color Organ, Musette (Lancaster) 
Integrated Circuit Amplifier for Under $6 
(Lancaster) 
lighthouse for Short People (Bik).. 
Logic Demon (Lancaster) 
Plasmonics For the Birds? (Drummond) 
Reflexometer Reflections 
Tesla’s Thermomagnetic Motor (Cookfair} 
Time-Signal-ONLY Receiver (Coringella) 


December, 1966 


Dec. 
July 


Oct. 


AS; Dec. 
. 63 July 
82 Oct. 
Dec. 
Oct. 


Aug. 
Sept. 


Nov. 


Aug. 
- 49 Nov. 


Sept. 


Aug. 


Nov. 


Nov. 


SHORT-WAVE LISTENING 


BC-454 Goes Maritime (Marriner) o........cccceseseeceee 92 July 
Broadcasts from Africa and Middle Eost 

(Regge. & Hill) vrei eae lar aes ccscnee ents 94 Oct. 
Broadcasts from Central and South America 

{Hill & Legge) Nov. 


Drake SW-4, Here Comes the. 
DX Countries Awards Presented.. 


Aug. 
Sept. 


DX Provinces Awards Presented.. Oct. 
DX States Awards Presented... eee centensee Dec. 
English-Language Broadcasts ta North America 


(legge penne oe a ae ices eee 
84 July, 84 Aug., 82 Sept., 96 Oct., 90 Nov., 80 Dec. 

Foreign-Language Broadcasts to North America 

(Legge) 
Q5’‘er Hookup, Sure-Shot (Thompsan).. July 
**Scrounge,’’ an Instant ‘'J’’ Antenna (Yon Tratt).... 46 Dec. 
Short-Wave Listening (Bennett) 

Notes From Your Short-Wave Editor's Desk. 

A New Council for DX’ers 

International DX Programs Sept. 

IRC’s Nat Volid in Some Countries Oct. 

Those Non-Verifying Point-to-Point Stations... 91 Nov. 

Broadcasting Station News Araund the World.. 81 Dec. 
Short-Wave Receiver, Pawerhouse 2-Tube (Green).... 59 Aug. 
TV DX Trail, Riding the (Olsonj . 73 July 


Dec. 


83 July 
Aug. 


SOLID-STATE CIRCUITS 


Aquarium Heater, Stotic-Free (Donkin) .............06. 6 73 Sept. 
Audio Generator, ‘‘Square Deal’’ (Lancaster).......... 59 Nov. 
Binary Counter, Integrated Circuit (Lancaster) ........ 57 Dec. 
Color Organ, Musette (Lancaster) July 
‘*Compac’’ C-D ignition System (Gellman) Nov. 
Converter, GC-2 Deluxe {Smith} Nov. 
Electric Shaver, Stick-Shift (Wilson). Oct. 
Emittes Dipper (Tetlefsen) .. Dec. 
Hondful af Power (Long) ...... Sept. 
Hi-Fi Amplifier for Phono Cortridge (Trauffer} Oct. 
‘*Impossible’’ Circuit (Wicens) Oct. 
Integrated Circuit Amplifier (Lancaster} .. 5 Oct. 
Integrated Circuits] What Are They? (Lancaster) 52 Oct. 
Lighthouse for Short People (Bik) Nov. 
Little Honker (Greenlee}.. Sept. 


Logic Demon (Lancaster) . Dec. 
Modbox (Whalen) .. ces doabens Se Aug. 
Power Supply, Voltage-Regulated Battery (Stiver). Nov. 
Record Player, Solid-State Stereo (Rohen)... 51 July 


Solid State (Garner) 
80 July, 85 Aug., 76 Sept., 84 Oct., 82 Nov., 74 Dec. 
Swimming Pool Splash Alarm (Maynard).. . 48 July 
Taoe Recorder Echo Chomber (Auyer} oa Aug. 
Time-Signal-ONLY Receiver (Caringella) ..........0.. 41 Oct. 
Two-Wire Three-Way Switching Circuit 
(Hitchcock & Weber} .. 
Update to Solid State (Garner 


July 
Sept. 


TELEVISION 


Colorful History af Coler TV (Costigan). .. 45 Sept. 
CRI Stavess(Johns}iz-.2 0. Ae Kee ae 54 Sept. 
German TV Pioneer (Kutschbach} 72 July 
TV DX Trail, Riding the (Gary Glson).. .. 73 July 
Will CATV Revolutionize Viewing Habits? (Cantor) 48 Sept. 


TEST EQUIPMENT 


Audio Generator, ‘Square Deal’’ (Lancaster) 
Modbox (Whalen) ............. 
Emitter Dipper (Tellefsen) 


Nov. 
Aug. 
Dec. 
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AMATEUR RADIO 


Amateur Radio (Brier) 
Transmitter Power vs. Communications Range 85 Jan. 


CW is Dead (?)....cc ce ee Feb. 
Thumbnail Review of TR- 108 Two-Meter 
Transceiver... Mar. 


World Peoce and Amateur Radio. 
The Fascination of Amateur Radio 


May 


Amoteur Radio Has a Field Day.... June 
Amateur Radio for CB’ers (Lange) 
Botte Wscccsossets cctnesnctcstect May 


Batt Qi ches scccccutteniee June 
AMLIGNER = (Lancaster)... Feb. 
“Camper's Cuzzin’’ (Smith Mar. 
Multi-Master (Boross) Jan. 
NBFM Routs 6-Meter TVI (Winklepleck}.. . 73 Feb. 
“RAF. Sniffer’’ (Ashe)... . 55 June 
‘'Trans-Vox'’ (Caringella) y . 57 Jon. 
VFO, Incredible {Winklepleck).... 69 Aor. 


AUTOMOTIVE ELECTRONICS 


Auto Theft, Stame Out (Winklepleck}..... cee 59 Mar. 


Mini-Verb (Meyer) 41 May 
Stethoscope, Electronic (Stella). 33 May 
Tachometer, $6 Electronic (Staerzl) 61 Apr. 


Tune-Up Time, It’s Spring May 


CITIZENS BAND RADIO 


Amateur Radio for CB’ers (Lange) 


Part 1. May 
Part 2.. June 
CB ‘’Audio Leveler'’ (Meyer) Feb. 


CB En Route—Is It Worthwhile? (Burr). 
CB Radio Call Monitor (Peterson) 
CB Rig, Getting the Most from Your (Meyer).. 


Apr. 


Jan. 
Apr. 


FCC Proposes CB ‘’Type Acceptance’’ (Ferrell)....... May 
“Mule Box’’ (Meyer)... cc cue cee ceeceeccesee ceseneee 45 Mar. 
On the Citizens Band (Spinello} 

The Walkie-Talkie Dilemma. .........0ccccceee 83 Jon. 


Feb. 
Mar. 
Apr. 


CB Club Success Story... 
GRS Delegates Convene. 
Questions & Answers 


Club Paper Swop Shop. ce May 
CB Jomboree Season . 73 June 
“RLF. Sniffer (Ashe)......... 55 June 


“'Trans-Vox'’  (Caringella) 


CONSTRUCTION 


AMLIGNER ({Lancaster).. 
Amplifier, Solid-State Line-Operated Audio 

{Greenlee} occ eee 
Auto Theft, Stamp Out (Winklepleck) 
Brute=70" (LOUIS). b.ciscatiie mestcsseors artiers bits seatetouars 41 Feb. 
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‘Camper's Cuzzin’’ (Smith) 55 Mac 
Capsnapper’’ Arrests Shock Hazard (Rosenblatt). 23 Apr. 
“Clatter’’ Stopper (Chapel)... 0.0... 57 June 
CB “Audio Leveler’’ (Meyer) . 55 Feb 
CB Radio Call Monitor (Peterson) 54 Jan. 
C8 Rig, Getting the Most from Your (Meyer)... 72 Apr 
Coherer, Make Your Own (Davis) sae 50 Moy 
Convert Your ‘‘All-Americon 5°' to Marine Band 
(Conner} aie 73 Feb 
FET Set, Introducing (Althouse). ere 27 May 
Freguency) Meter, Electronic (Henry) . 73 May 
''Fuzzbox"' for Under $3 (Anderton) 87 Jon. 
Get More VHF on AM/FM Transistor Radios (Tabios) 35 June 
Liquid Level Indicator for Blind (Cranmer)............ 59 Moy 
NBFM Routs 6-Meter TVI (Winklepleck)... oc. 73 Feb. 


"'Maggie,’’ Simpte-Minded (Gierke). 
Metal Locator, IC-67 (Lancaster) 


June 


Jon. 


Mini-Verb (Meyer) May 
Motor, ‘'Magic'’ (Ford). Jon. 
“Mule Box’’ {Meyer)... Mar. 
“'Mulli-Moster’’ (Boross). . Jon. 


HeoObiunan TeneBu3HOHHAA aHTeHHa (Zelle) 68 Apr. 
New Dimension in Portoble Radio Listening 

(Ta G Cr) 7 ece ater Neda Gunes on Saker 43 June 
“Pennant Race’’ Special (Burt).....ccccccceececscesseees May 
Preamplifier, ‘’Two-By-Two'’ Stereo (Meyer).. Mar. 
Remote-Control System, Corrier-Current (Zarr). Jon. 
“RLF. Sniffer’’ (Ashe) 
Sequence-Operated Lock (Anderson) 
Signal Tracer, Multipurpose FET (Randall) 
Sound Sync’er (Lowe).........00... 
Speaker System, Mixed Twelve (Weems 


June 
Jan. 
43 Apr. 
59 Apr. 
75 Mar. 


Out of Tune 14 Apr. 
Stacked-Antenna AM Radio (Trauffer) 40 May 
Stethoscope, Electronic (Stella). 33 May 


Supertrol (Lancaster).............. : Mar. 
Tachometer, $6 Electronic (Stoerzl).. .. 61 Aor. 
Tic, Tac, Toe, Electric (Greenberg). . 74 Apr. 
Timer, Firing-Range (Hadlock) 37 June 
Transistor and Diode Tester, Breakdown Reverse 

Voltage (Rakes)... ccecceccctsccneceverseecnereasesens 67 May 
"Trans-Vox'’ (Caringella) 57 Jon. 
VFO, Incredible (Winklepleck). 6&9 Aor. 
VOM Range Splitter (Rossnick} 70 Jan. 


DEPARTMENTS 


Electronics Library.... . 
16 Jan., 14 Feb., 26 Mar., 34 Apr., 16 May, 27 June 
Ham Hobby Cleoringhouse........ ccc. cccccee cceeecnees 
30 Jan., 30 Mar. 
Letters From Our Readers... 0.00. ccc cee ceeteeeteeseesee 
8 Jan., 8 Feb., 8 Mor., 8 Apr., 8 May, 8 June 
New Literature. 
26 Jan., 32 Feb., 36 Apr., 98 May, 29 June 


New Products Monsi> ae beanies oy : 
22 Jon., 22 Feb., 22 Mar., 24 Apr., 22 May, 22 June 
Operation: JASSIShminie owns. gion ue dae dees dda 
32 Jon., 34 Feb., “32. Mar. ‘ 28 Apr., 101 “Moy: 14 June 
Out of Ture. 


Pi TOO) eneverssiireins etha deta, ie dia heer tec 12 Jan. 
Mixed Twelve System (Mar. 1967, p. 74).. 14 Apr. 
Tips & Techniques .......60 co cccccccceecee ce ee ceee caeeeee 
14 Jan., 26 Feb., 14 Mor., 16 ‘Abe. 1 99 May, 82 June 


FEATURE ARTICLES 


Amateur Radio for CB’ers (Lange) 

Part 1 51 May 
- 59 June 
88 Apr. 


53 Apr. 


Announcing: Unusually Adaptable Computer. 
Biological Radio—ESP (Halacy).. 


POPULAR ELECTRONICS 


AmericanRadioHistory.Ccom | 


Riteel, tom 


*Callithump,”’ Popular Electronics (Qu#en & 

Kruezek).... . Sigma facstaboce 32 
“Coherer’’ (Davis) aeabeitarcbeest bint oe 47 

Tuning and Using : j 50 
Communications Mystique (Miller)... — 49 
Electronics Counterman {Miller} ae | 
FCC Proposes CB ‘‘Type Acceptance’’ (Ferrell). ‘ 78 
For Whom Daes the System Toll? (Lacy) - 65 
Heterodyne Vegetation Meter (Morse) ion FE 
Hobbyist, The (Miller) . 94 
Information Central (Schauers} : 

68 Feb., 66 Mar., 76 Apr., 81 May, 68 

Meet Mr. FET (Garner). 
Quizzes 

Power Supply Identification (Atkinson}.......... 86 

Semiconductor (Todd). ....... 0.0 ee 


Graph Interpretatian (Balin). 63 
Electronics 1.Q. (Balin) ..... 89 
Two Letter (Balin).......0..08 80 
TV Color Bar Generators (Cornell). 43 


TV Tuner, Taming Your (Smith)..... 
Wiring Your Home for TV (Zappa). 
Selecting Antennas 
Selecting Amplifiers and Splitters. 
Selecting Transmission Lines 
Installing the System 
Servicing the System.. 
the News 


Zero-Beating 


HI-FI/STEREO AND AUDIO 


Amplifier, Solid-State Line-Operated Audio 

(Greenlee) ei 
“'Brute-70'" (Louis . 47 
Frequency Meter, Electronic (Henry).. . 73 
"'Fuzzbox'' for Under $3 (Anderton). . &7 
Mini-Verb (Meyer)... ccc cece eer eer ee rntente trees 41 
New Dimension in Portable Radio Listening 

(Trauffer} aS. 
Preamplifier, ‘‘'Two-By-Two'’ Stereo (Meyer)......... 69 
Sound Sync‘er (Lowe} . 59 
Speaker System, Mixed Twelve (Weems). 75 

Out of Tune wee 14 
"'Trans-Vox’’ (Caringella) 57 

PRODUCT REPORTS 
It’s Spring Tune-up Time (EICO 888}... eee 66 
Two-Meter Transceiver (Knight-Kit TR-108) . 85 
VOM Kit, A New (Knight-Kit KG-640) . 54 
SCIENCE FAIR PROJECTS 

Caherer, Make Your Own (Davis).....0 ccc eee 50 
Metal Locator, IC-67 (Lancaster)... 
Motor, ‘'Magic’’ (Ford) 
Simple-Minded ‘’Maggie’’ 
Stethoscape, Electronic (Stella).. 


Supertrol (Lancaster} 
Tic Tac Toe, Electric (Greenberg).. 


SHORT-WAVE LISTENING 


Broadcasts fram Asia and Oceania (Legge)........- . 82 
DX Countries Awards Presented.. 
DX Provinces Awards Presente 
DX States Awards Presented... 


English-Language Broadcasts ta North America 
(Legge) ics ccctereeereene Genin eer sere eee rneeceneny 
80 Jan., 82 Feb., 84 Mar., 86 Apr., 92 May, 78 
June, 1967 


May 
May 
May 
Jan. 
May 
May 
June 
Jan, 
Apr, 


June 
Feb. 


Jan. 
Feb. 
Apr. 
May 
June 
Apr. 
Mar. 
June 
June 
June 
June 
June 
June 
Feb. 


June 
Feb. 
May 
Jan. 
May 


dune 
Mar. 
Apr. 
Mar. 
Apr. 
Jan. 


May 
Mar. 
Feb. 


May 
Jan. 
Jan. 
June 
May 
Mar. 
Apr. 


Jan. 
Feb. 
Apr. 
June 


June 


North America 
82 Mar., 84 May 


Foreign-Language Broadcasts to 
{Legge} . 
Short-Wave Listening (Bennett)... 


International Telecommunications Union Logs 81 


Jan. 
Misinformation Verified ; 83 Feb. 
BBC Verification Policies 6&3 Mar, 
Spring Catch~—North Sea Hospital Ship. . BF Apr. 
Broadcasting Station News Around the World 61 May 
New Broadcasting Stations in Cuba . 79 June 

Short-Wave Certificate Application ae 
115 Jan., 115 Mar. 

SOLID-STATE CIRCUITS 
AMLIGNER (Lancaster)... oc. cece eeereeereeteeee 60 Feb. 
Amplifier, Solid-State Line-Operated Audio 

(Greenlee) we 41 June 
“‘*Brute-70'' (Louis)... ... . 41 Feb. 
**Camper’s Cuzzin’’ (Smith}. . 55 Mar. 
**Clatter’’ Stopper (Chapel)... . 57 June 
CB ‘‘Audio Leveler’’ (Meyer . 55 Feb. 
FET Set, Introducing (Althouse)....... . 27 May 
Frequency Meter, Electronic (Henry 73 May 
Meet Mr. FET {Garner} 47 Feb. 
Metal Locator, IC-67 (Lancaster 41) Jan. 
Mini-Verb (Meyer) May 


Mar. 
Jan. 
Feb. 
Mar. 


“"Mule Box’! (Meyer)... 
**Multi-Master’’ {Boross) 
NBFM Routs 6-Meter TVI (Winklepleck). 
Preamplifier, Stereo (Meyer)... 
Remote-Control System, Carrier-Current {Zarr). 
“RIF. Sniffer’’ (Ashe) 
Signal Tracer, Multipurpose FET (Randall) 


*Two-By-Two'’ 


June 
Apr. 


Solid State (Garner)........:cccc cscs reeret tree teerecererraeeer 
78 Mar., 83 Apr., 


77 Jan., 
Sound Sync‘er 


77 Feb., 
(Lowe) 


85 May, 75 June 
Apr. 


Stacked-Antenna AM Radio (Trauffer). May 
Stethoscope, Electronic (Stella)...... . May 
Supertrol {Lancaster} Mar. 
Tachometer, $6 Electronic (Staerzl)... 
Timer, Firing-Range (Hadlock} June 
Transistor and Diode Tester, Breakdown Reverse 
Voltage (Rakes)......cccccccsceeenerecene tiers ersserere 67 May 
“Trans-Vox’’ (Caringella). 0... ccccccececererrereeereees 57 Jan. 
TELEVISION 


For Whom Does the System Toll? {Lacy}... June 
HeoObiynan TeACBUSMOHHAA AHTeHHA (Zelle) 68 Apr. 
TV Tuner, Taming Your (Smith)... « 51 Mar. 
TV Color Bar Generators (Cornell) .. 48 Apr. 
Wiring Your Home For TY (Zappo}. . 44 June 
Selecting Antennas 45 June 
Selecting Amplifiers and Splitters June 
Selecting Transmissian Lines 


June 
Installing the System... June 


Servicing the System... June 


TEST EQUIPMENT 


AMLIGNER (Lancaster)...... ccc. cece eeteeeeneerenes 
Frequency Meter, Electronic (Henry). . 


Feb. 
May 


‘'Multi-Master’’ (Boross} 

“*'R EF. Sniffer'’ {Ashe} June 
Signal Tracer, Multipurpose FET (Randall).. ate Apr. 
Stethcscope, Electronic (Stella)... 0 cee Apr. 
Transistor and Diade Tester, Breakdown Reverse 


Voltage (Rakes) 
TV Color Bar Generators (Cornell). 
VOM Kit! A New... wee 
VOM Range Splitter (Rossnick).... 


ste May 
«. 48 Apr. 
. 54 Feb. 
70 Jan. 
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TO VOLUME 27 


JULY—DEC. 1967 


AMATEUR RADIO 


Amateur Equipment Jamboree: 1967 (Brier) .. . 47 Aug. 
Amateur Radio (Brier} 
FCC Action on Incentive Licensing— 
When?) esters deqiteieiicaicinseld-genseceuiad anstiesericees 73 July 
Ham Radio Chalks Up Rescue at Sea . 88 Aug. 


Transoceanic 50-MHz DX Sept. 
HC9EP Rescued From the Pacific Oct. 
Upcoming Contests Nov. 
FCC Action Taken on Incentive Licensing ...... 85 Dec. 
Ham Hobby Clearinghouse .. 112 Aug. 
‘Hom Rodio Ain’t What It Used Ta Be (Miller) ........ 63 Aug. 
QRP Midget (White) July 


Radio Amateur Equipment Sampler (Brier) 


Out of Tune Oct. 
The ‘'40-Pole’’ (Tellefsen) Nov. 
Transmitter, ‘‘Hart-65’' (Smith) .. 1 Oct. 
What Ground? (Ruyle) oo... ccccccesssecstetessceeceseneceee Aug. 


Why Not a Ham License Just for Ladies? (Allen) .... 34 Dec. 


AUTOMOTIVE ELECTRONICS 


Aah-Choool Not Another Pepper? (McClellan) .. July 
Dwell Meter, Battery-less (Wald) ... Nov. 
Light Blinker, Automatic (Chan} .. Aug. 
Put FM In Your Car (Sweeney) . Nov. 
Turn Indicator Flasher Unit (Mitchell) . Oct. 
''Up-Verter,’' 6 to 12 Volt (Richards) . Oct. 
CITIZENS BAND RADIO 
Annual Report on C8 Equipment ...........cccccereceeereee 71 Aug. 
Can We Stave Off Radio-Frequency Super- 
Saturation? (Humphrey) Oct. 


C8’‘ers Are Wondering About—(KOD3631) 


Lafayette ‘‘Prima-Com’’ Improvement (Neal) .......... 87 Sept. 
On the Citizens Band (Spinello) 
CB Equipment Flashback 78 July 
MARS/CB Tornado Net ... 86 Aug. 
Community Radio Watch 83 Sept. 


ARRL CB Survey . Oct, 

FCC interview .. Nov. 

Venezvela Sanctions REACT Dec. 
CONSTRUCTION 

Aah-Choool Not Another Pepper? (McClellan) ... July 

Amplifier, L'il Tiger (Meyer) Dec. 


Battery Charger and Tester, Combination (Stover).... 33 Aug. 


Beachcomber’! (Meyer) .....ccccccscssecsssseceseesseeeesnaee 27 July 
Out of Tune .... 

Darkroom Timer, Blinking (Tooker) Sept. 
Dwell Meter, Battery-less (Wald) Nov, 
FET Regen Receiver, Beginner's (Caringella) .. Sept. 
IC Freq Meter, Direct Readout (Lancaster) ... Oct. 
Light Blinker, Automatic (Chan) Aug. 
L'il Richie (Lancaster) .. Sept. 
“MALF’ = (Gorgenyi) a Sept. 
Meet Mr. Versatile (Garner) .......ccccccssceesssettscesree Dec. 
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Memo Minder (Persing) 
Multi-Waveform Generator (Chan) . 
Police-Special I] (Whalen) 


Possible Impractical Impossible Circuit (Duffy & 
Oleksy) .. 


Power Supply, Experimenter’s ‘‘Professional’’ 
(Lancaster): scicciicic eagesciesetistcisnansesieraetacesiet 


“*Princess Cindereila’’ (Weems) 
Pulse Command Responder (Maynard) . 
Put FM In Your Car (Sweeney) . 
QRP Midget (White) 
Reed Switch Reloy (Jensen & 8urawa) . 
Remote Commander (Maynard) 
Out of Tune 
Remote Volume Control, ‘‘2 + 2‘! (Greenlee) .. 
R-Matcher (Taoker} 
Sensitive Low-Cost Indicators (Beiswenger) .. 
Signal Squarer, Signal-Powered (Solomon) 
Slot-Car Controller, Modern (Snow) 
Speaker Enclosure, Instant Non-Fat (Weems) 
Spots Before Your Eyes (Loncoster) 
Out of Tune 
Stopclock (Lemen) . 
The ‘'40-Pole’’ (Tellefsen) 
Theremin, Music & la (Garner) 
Three-Corner Space Sover (Weems} ... 
Transistor Tester, NGW (Loncaster) ... 
Transmitter, ‘’Hort-65'' {Smith} 


Turn Indicotor Flasher Unit (Mitchell) a 
“'Up-Verter,‘' 6 to 12 Volt (Richards) ..........0...06. 67 
Voltmeter, Low-Cost High-Quality Electronic 
(Tooker) strcict2s cess he tie ven | teh eeecu cos 57 
VOM + FET = TYM (Randall) .......cccccccsseseeete sence 57 
DEPARTMENTS 
Electromics Library oi. cceeseeeeseeeeeseeeseeecsesseneaes 


80 July, 68 Aug., 96 Sept., 16 Oct., 26 Nov.,100 
Ham Hobby Clearinghouse 112 
Help Promote [nternational Friendship . 


Letters From Our Readers ....ccccccsssssessssesseeccseesesscseesees 
8 July, 8 Aug., 8 Sept., 8 Oct., 8 Nov., 8 


New Literature : = 
84 July, 102 Aug., 97 Sept., 92 Oct., 96 Nov.,110 
New Products 


22 July, 24 Aug., 22 Sept., “22 
OperationicAssist s)....cc:ccs cued cistrsaecataciimneaasaesnaents 
80 Aug., 94 Sept., 94 Oct., 100 Nov., 94 


Out of Tune 
''Beachcomber’’ (July, 1967, p.32) 


Breakdown Reverse Voltage Transistor and 
Diode Tester (May, 1967, p.68) . 104 


$6 Electronic Tachometer (April, 1967, p.61)100 
Remote Commander (Aug., 1967, p.45} . 


Radio Amateur Equipment Sampler (Aug 
1967, p.51) 


Spots Before Your Eyes (Sept. 1967, p.29) 


Tips and Techniques ; 
16 July, 14 Aug., 92 Sept., 26 Oct., 14 Nov., 14 


FEATURE ARTICLES 


Amateur Equipment Jamboree: 1967 (Brier) . 47 
Annual Report on CB Equipment ..........0..... _ 71 
Can Dry Cells Be Recharged? (Shunaman} .... ite A 


Can We Stave Off Radio-Frequency Super-Satura- 


tion? (Humphrey) .......: Pe wistecdiatweten vote aie eat 71 
CB‘ers Are Wondering About—(KOD3631) . we 69 
Clandestine Broadcasters (Kent) .... . 49 
Colar TY, 180 Square Inches of . we 62 
Don’t Fret—!t Only Hertz w 66 
Electronics Technician Shortage (Ives) ae 56 
Ham Radio Ain‘t What It Used To Be (Miller} ... . 63 


Information Central (Schauers) ........ccccccccescescsssteaees 
64 July, 81 Aug., 74 Sept., 74 Oct., 66 Nov., 70 


Sept. 


Nov. 
July 
July 
Nov. 
July 
Sept. 
Aug. 
Oct. 
Oct. 


July 
Oct. 
Dec. 


Sept. 
Dec. 
Dec. 
Nov. 
Nov. 
Oct. 
Dec. 
Oct. 
Oct. 
Oct. 


Nov. 
July 


Dec. 
Aug. 
Dec. 


Dec. 


Dec. 
Dec. 
Dec. 
Aug. 


Aug. 
Sept. 
Oct. 


Oct. 
Dec. 


Dec. 


Aug. 
Aug. 
July 


Oct. 

Aug. 
Nov. 
July 

Sept. 
Sept. 
Aug. 


Dec. 


POPULAR ELECTRONICS 


linear IC Applications, Demi-Dozen (Lancaster} 


Magnetic Reed Switch (Jensen & Burawa) Sept. 
Oral History Collecting (Teiser} q Dec. 
Pemaht (Harlow) 57 Aug. 
Police/Fire VHF Converters, All About (Ferrell) Aug. 


Popular Elecomics 69 Nov., 66 Dec. 


Quizzes (Balin) .... 


Internotional Electronics . July 
Electronic Measurements . Aug. 
Electronic Angle Sept. 
Electronic Switching Oct. 
Color Code Nov. 
Plug and Jack Dec. 
Soldering, Electronic (McNarney) July 
TY, Coat Pocket (Solomon) Oct. 


What Ground? (Ruyle) .cccceccccccccesccesetccseesencseeeee Aug. 
Why Not a Ham License Just for Ladies? (Allen) .... 34 Dec. 


HI/FI STEREO AND AUDIO 


Amplifier, L'il Tiger (Meyer) oo... cccecesceceseeeeectree 29 Dec. 
Hi-Fi Speakers For Small Rooms ... » 34 Nov. 
Multi-Waveform Generator (Chan) . 52 Sept. 
Oral History Collecting (Teiser) . 67 Dec. 
‘*Princess Cinderella’’ {Weems} . 38 July 
Put FM In Your Car (Sweeney) .... . 83 Nov. 


Remote Volume Control, ‘'2 + 2'' (Greenlee) ........ 40 Oct. 
Solid-Stote Integrated Hi-Fi Amplifier, Acoustech 


' Add-A-Kit’' . 47 July 
Speaker Enclosure, Instant Non-Fat (Weems) . . 53 Nov. 
Theremin, Music a la (Garner) . 29 Nov. 
Three-Corner Space Saver (Weems) ... . 57 Oct. 

PRODUCT REPORTS 
Color TY, 180 Square Inches (Heathkit GR-180) ...... 62 July 
Hi-Fi Speakers For Small Rooms (Pioneer CS-24, 
Wharfedale W20D) oo... cccceecccstccseeteeecneaee 34 Nov. 


Product Gallery 
Heathkit Guitar and Guitar Amplifier 
(Models TG-46 and TA-16) oo... eccceeeeeeee 73 Dec. 


EICO ‘‘Cortina’’ Stereo Tuner (Model 3200) 74 Dec. 


Radio Shack All-Wave Receiver 
(Model DX 150). cicscsncviice cs scans enecorcciamsceed 75 Dec. 


Allied 5-Band Portable Receiver (Model 2671) 76 Dec. 


Short-Wave Receiver, EICO Model 711 ‘‘'Space 
Ranger’’ 


Solid-State Integrated Hi-Fi Amplifier, Acoustech 
PERAGERKIES co cccscesschethactialinenecntdevestus¥é Sjencetactles 47 luly 


SCIENCE FAIR PROJECTS 


‘‘Beachcomber’’ (Meyer) July 
FET Regen Receiver, Beginner's (Caringella) . cis Sept. 
Possible Impractical Impossible Circuit (Duffy & 

OOS Y): i eadaveees cvs recteenndeesancctieneavueaserecsed¥eesceearens Sept. 
Pulse Command Responder (Maynord} July 
Sensitive Low-Cost Indicators (Beiswenger) July 
Spots Before Your Eyes (Lancaster} Sept. 
Theremin, Music a la (Garner) ....ccccccsecesesesteeeeseeee Nov. 

SHORT-WAVE LISTENING 
Broadcasts in English From Asia and Oceania 

(Me gge ys ios Perouse ctetariesa lt nncrteth ney 78 Dec. 
Broadcasts in English From Middle East and Africa 

(legge) ack caceasisccissaiiaters 80 Sept. 


Clandestine Broadcosters (Kent} . 
DX Countries Awards Presented . Aug. 
DX Provinces Awards Presented ... Oct, 
DX States Awards Presented ooo... cccccceceeseeseceeeeeeres Dec, 


December, 1967 
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English-Language Broadcasts to North America 
(Legge) 72 July, 94 Aug., 78 Sept., 76 Nov., 82 Dec. 


English-Language Broadcasts to Eastern North 
America (Legge) oii... cciccccececescsescecseeeeneaee 86 Oct. 


English-Language Broadcasts to Western North 
America (Legge} 


FET Regen Receiver, Beginner's (Caringella} 
Foreign-Languoge Broadcasts to North America 


Oct. 
Sept. 


(LEGGE) Gee Oc eee eae eee 74 Nov. 
Police/Fire VHF Converters, All About (Ferrell) . 29 Aug. 
Police Special Il (Whalen) ooo. ceeeee Nov. 


Short-Wave Certificate Application 


Short-Wave Listening (Bennett) 
“'Sound Recording—Do Not X-Ray’’ July 


The 1967 ANARC Convention . 95 Aug. 
Are You Listening to Stations in the Far East? 79 Sept. 
Broadcasting Station News Around the World 84 Oct. 


July 


Tuning The Medium Waves ..........cccccceeseee 75 Nov. 

Tips for the Medium-Wave DX‘er vo. c ee 83 Dec. 
Short-Wave Receiver, EICO Model 711 ‘‘Space 

Ranger’ 79 Aug. 


The ‘'40-Pole’’ (Tellefsen)} =a Nov. 
What Ground? (Ruyle) .......cccceceecceseeeseesessenseees 59 Aug. 


SOLID-STATE CIRCUITS 


Aah-Choool Not Another Pepper? (McClellan) July 
Amplifier, L'il Tiger (Meyer) ooo. Dec. 
‘*Beachcomber’’ (Meyer) ............ July 
Darkroom Timer, Blinking (Tooker) . Sept. 
FET Regen Receiver, Beginner’s (Caringella) Sept. 
IC Freq Meter, Direct Readout (Lancaster) Oct. 
light Blinker, Automatic (Chan) Aug. 
L'il Richie {Loncaster) Sept. 
“MALF’ (Gorgenyi)} Sept. 
Memo Minder (Persing) . Oct. 
Multi-Waveform Generator (Chan} Sept. 
Police Special I] (Whalen) eS Nov. 
Possible Impractical impossible Circuit (Duffy & 


OVEKSY): ssestnctaanioantaremcogsossievsSteatvaaesrepcaadsterdnere cds 35 Sept. 
Power Supply, Experimenter’s ‘‘Professional’’ 
(Lancaster) . 7 Nov. 


Pulse Command Responder (Maynard) 
Remote Commander (Maynard) 
Sensitive Low-Cost Indicators (Beiswenger) .... 
Signal Squarer, Signol-Powered (Solomon) .. 
Slot-Car Controller, Modern (Snow) 


Solid State (Garner) ou. 
75 July, 84 Aug., 85 Sept., 78 Oct., 79 Nov., 79 Dec. 


Solid-State Integrated H Amplifier, Acoustech 
"*Add-A-Kit'’ 


Spots Before Your Eyes (Lancaster) 
Stopclock (Lemen) . 


July 
Oct. 
Dec, 


July 
Sept. 
Dec. 


Theremin, Music a Ia (Garner} ‘ Noy. 
"Up-Verter,"" 6 to 12 Volt (Richards) oo... 67 Oct. 
Voltmeter, Low-Cost High-Quality Electronic 

{Tooker) Noy. 


VOM ++ FET = TYM (Randall) . July 


TEST EQUIPMENT 


Battery Charger and Tester, Combination (Stover)... 33 Aug. 


Dwell Meter, Bottery-less (Wald) . 40 Nov. 
IC Freq Meter, Direct Readout {Lancaster} . 53 Oct. 
L'il Richie (Lancaster) oo... eee cece . 70 Sept. 
Multi-Waveform Generator (Chan) ooo... cceeeeceeeeee 52 Sept. 
Power Supply, Experimenter's ‘‘ Professional’! 

GUanicas ten) sis Aiiysciutesds deve vestseteeesasd, caedueasaeaanan 71 Nov. 
R-Matcher (Tooker) .. 84 Nov. 
Signal Squarer, Signal-Powered (Solomon) . 48 Oct. 
Transistor Tester, NGW (Lancaster) ......... 57 Dec. 
Voltmeter, Law-Cost High-Quality Electronic 

(Tooker} . 57 Nov. 
YOM + FET = TVM (Randall) . 57 July 
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TO VOLUME 28 
JAN.—JUNE 1968 


AMATEUR RADIO 


Amateur Radio (Brier) 


Expo ‘67 Shenanigans, Contest and Other News 75 Jan. 
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Nixie Readout, All-Purpose (Solomon, 

Burawa) . 67 


pH Meter, Solid-State (Dennison).. 


PLM, 117-Volt (Forman, Nawracaj).......... 55 
Power and Impedance Meter, Unique 
(Harthopf) icin aeons 67 
Transistor Test Adapter for Your VTVM 
(Mangieriyic. ie cn ee sae 55 
Transistor Tester, Simple (Kelland).......... 80 


Dec. 
Oct. 


July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 


July 


July 
Aug. 
Sept. 


Dec. 
Oct. 
Sept. 
Dec. 
Nov. 


” Sept. 


Nov. 
Nov. 


Nov. 
Oct. 

Aug. 
Nov. 


July 
Sept. 


Aug. 
Nov. 


Oct. 
Aug. 
Aug. 


Oct. 
Nov. 
July 


Dec. 
Sept. 


Dec. 
Nov. 
Nov. 
Nov. 
Nov. 
Aug. 
Dec. 


July 
Sept. 
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INDEX 


TO VOLUME 30 


JAN.—JUNE 1969 


AMATEUR RADIO 


Amateur Radio (Brier) 
The FCC Writes Letters/Takes Action 
Report on Russian Hams 
Another DX Journey .... 
New Novice License Eligibility 
Annuol 6-Meter Short-Skip Watch Is On .......... 
Amateur Radio Program Begins 10th TV Season 

Broadband Dipole for 75/80 Meters (Dahiquist} ........ 

Frequency Calibrator, Advanced Ham (Johnson) 

Hoppy Hybrid, Build a (Logan) .... coo 

Hotfield Hams and CB McCoys, The (Allen) 

No Place To Go But Up (Humphrey) ..... 


CITIZENS BAND RADIO 


95 Jan. 
85 Feb. 
87 Mar. 
84 Apr. 
83 May 
85 June 
66 Jan. 
57 Jan. 
48 Mar. 
73 Feb. 


. 75 Mar. 


Hatfield Hams and CB McCoys, The (Allen) ............ 73 Feb. 
On The Citizens Band (Spinello} 
What's C8? « 84 Jan. 
Explorer Scouts Do Their Duty . . 79 Feb. 
MONitOUl 169 vrececrerssrscerseeeesssesserrerssersersrenerrerrer 84 Mar. 
CONSTRUCTION 
Ammeter, Low-Cost AC (Johnson) ............ssrscessesssnrere 50 May 


Amplifier, Mini-Watt 'C (Kires) 
AM Tuner, A Varicap Front End (Mangieri) 
AM Tuner, Top-Rated (Cuccia) 
Antenna Bridge, Simplest (Ashe) .. 
Antenna, Extended Double Zepp FM (Nelson) . 
Audio Voltage Standard, Precision (Gilbert) ... 
Broodband Dipole for 75/80 Meters (Dahiquist} 
Burglar Alarm, ‘‘Build Infrared Sensor’’ see 
Compression Sustainer, For Your Guitar (Anderton).. 
DCU, Third-Generation (Troemel) .. 
Eyeballer, Build the (White) . 
Flasher, Build 200-Watt Dual (Simonton) .............6 
Frequency Calibrator, Advanced Ham (Johnson) ..... 
Frequency Counter, POPULAR ELECTRONICS Uni- 
versal (Lancaster) Part 1 . 
Part 2 ....... 


w+ 47 Jan, 
a 76 May 
» 43 Jan. 


66 Apr. 
70 Jan. 
71 Jan. 
66 Jan. 
27 Jon. 
63 May 


.. 43 Feb. 
. 41 June 


50 Feb, 


. 57 Jan. 


33 Mar. 


~ 4) Apr. 


(Out of Tune) 11 June 
Fuse Eliminator (Johnson) 59 June 
IC Telltale (Troemel) ...... 69 Aor. 
Metal Locator, Build a ‘‘Different’’ (Huggard) ........ 53 Feb, 
Metronome, Build a Cheapie (Greif) .. «. 67 Jan, 
Ohmmeter, Constant-Current (Kaufman) «. 53 Apr. 
Op-Tach, Build (Simonton) . 27 Mar. 

(Out of Tune) «0... «. VV June 
OWL, Your Own Private (Archer) ... . 51 June 
Pitch Reference, Second-Guessing the (Hoyt) . 70 June 
Power Inverter, Build a (Colt) .... 65 May 
Power Supply, Build Your Own ... 72 Feb. 
Preamp, Build the FET (Meyer) . 27 May 
Preamplifier, IC Stereo (Jarrett) .... . 52 Mar, 
Printed Circuits, Path of Least Resist(ance) 

(Hartkopt) oo... cceeereeeeeeeeees - «. 63 June 
Psych-Analyzer, Build a (Devine) .. . 27 Feb. 


98 


Pulse Generator, Buitd a Pos-Neg (Tooker} ..... 
Riot Restrainer, Build the (Lowe) . 
SCR Tester, Build the (Cuccia) ... 
Semiconductor Tester, ‘‘Build the Lampleak‘’ 

(Gorgenyi) oe. ccccceccssccsscererseetserseeesseseesscsseeeere 82 Jan, 
Shutter Control, Build an Electronic (Ford) .... 75 Aor. 
Slot-Car Win Detector, Build (Lemen) 41 May 
Sound-With-Sound Mixer (Demaw) 59 Mar. 


. 34 Apr. 
47 Aor, 
. 47 May 


(Out of Tune) 1 June 
Speaker System, A ‘‘Bigger-Than-Life’’ (Weems) 53 May 
Speaker System, Build the Big Six (Weems) 33 Jan. 


Speaker System, Build Thrifty Three-Way (Weems) 59 Feb. 
Thermometer, Build Sound-Signal (Tooker) 59 Jan, 
Touch Alarm, Build Low-Cost (Graf) .. 92 Feb. 
Touch Control, Build the (Striggow) . 56 Apr. 
UST Tester, Build the (Cuccia) ..... 33 June 
VHV Supply, Build (Fuge) ....... 46 Apr. 


Volt Box, Build A (Chesson) . ww. 77 Jan. 
VR with IC (Thorkelson) oo... ccsceecsscssseeseessesseens 79 Jan. 
WWRC, Build (Wired Wireless Remote Control) 
{SIMONION) oo eeccececceceeecssceesscseresessesenscvscsssnes 27 June 
DEPARTMENTS 


Electronics Library 

14 Jan., 12 Feb., 14 Mar., 114 Apr., 14 May, 16 June 
Letters From Our Readers 

8 Jon., 8 Feb., 8 Mar., 8 Apr., 8 May, 8 June 
New Literature 

16 Jan., 16 Feb., 16 Mar., 14 Apr., 12 May, 14 June 
New Products 

22 Jan., 22 Feb., 22 Mar., 22 Apr., 22 May, 22 June 
Operation Assist 

102 Jan., 110 Feb., 110 Apr., 87 June 
Out of Tune 

Mannerly Table Lamp (Nov. 1968, p. 79} ...... 111 Feb. 


Op-Tach (Mar. 1969, p. 27) .. 11 June 
Sound-With-Sound Mixer (Mar. 1969, p. 59) ...... 11 June 
Frequency Counter, POPULAR ELECTRONICS 

Universal, Part 2 (Apr. 1969, p. 41) ou, 11 June 

Tips and Techniques 2.0.00... c.ccccccsreccsssssseserees 79 Apr., 97 June 
FEATURE ARTICLES 
Battery, Choosing the Right (Harlow) .. «» 53 Jan. 
Dizzy Machine, The (Ware) «. 51 Apr. 
Electret, The Not Altogether Forgotten (Cohen) ...... 70 Mar. 
FAX (Costigan) 0... eeeseccseresssererrecerserecsterscssresceeeren 33 Feb. 
Finding Parallel Resistances (Ives) . 61 June 
Hatfield Hams and CB McCoys, The (Allen) 73 Feb. 
Hobnobbing With Harbaugh (Harbaugh) 42 Feb. 
Horoscope by Computer ....... eee 69 Feb. 
IC’s, Linear, for the Experimenter ... . 27 Apr. 


fons on Vacation (Roberts) «. 50 June 
K Table, The (Van Dyk) ... .. 35 May 
Live Wire with a Loot Locator (Kohner) ... .. 45 June 
Math, Doorway to Higher Pay (Heiserman) .. 67 Mar. 
No Place To Go But Up (Humphrey) . 75 Mar. 
Ohms, A Home For (Lowe) 34 May 
Ovonics (Robinson) ..... . 55 Mar. 
Popular Elecomics 
32 Jan., 68 Apr. 
Printed Circuits, Path of Least Resist(ance) 


(Hartkopt) occ. ceessercesssereerscesseeerrececeeseeereerens 63 June 
Q-SO, The late, Late, late (Holland) |... 46 May 
Quizzes 


. 42 Jan, 
68 Feb. 
32 Mar. 
40 Apr. 
.. 40 June 
a. 59 Apr. 
. 69 May 


POPULAR ELECTRONICS 


lamp Brightness Quiz (Balin) . 
From A.C. to Zener (Bell) .... 
How’s Your E = IR? (Balin) .. 
Which Transformer Is Which? (Balin) . 
Electronics Mathematics (Balin) 
“This Is Radio Peking’’ (Kimberley) 
Varicaps (Mangieri) 


HI-FI/STEREQ AND AUDIO 


Amplifier, Mini-Watt IC (Kires) 
AM Tuner, A Varicap Front End (Mongieri} 
AM Tuner, Top-Rated (Cuccia} 
Antenna, Extended Double Zepp FM (Nelson) 
Audia Valtage Standard, Precision (Gilbert) . 
Compression Sustainer, For Your Guitar (Anderton) 61 May 
IC's, Linear, for the Experimenter 
Metronome, Build o Cheopie (Greif) 


. 70 June 


Pitch Reference, Second-Guessing the (Hoyt) . a 

Preamp, Build the FET (Meyer) «. 27 May 
Preamplifier, 'C Stereo (Jarrett) ... a. 52 Mar, 
Sound-With-Sound Mixer (Demaw) . . 59 Mar, 


Speaker System, A ‘’Bigger-Than-Life’’ (Weems) .... 53 Moy 
Speoker System, Build the Big Six (Weems) ............ 33 Jan. 
Speaker System, Build Thrifty Three-Way (Weems).. 59 Feb. 
Stereo Scene 


Cassettes: Not Either/Or, But And! (Lincoln) ...... 65 June 
PHOTOGRAPHY 
Shutter Contro!, Build an Electronic (Ford) ............ 75 Apr. 


PRODUCT GALLERY 


Knight-Kit KG-980 Stereo Receiver we 76 Feb, 
Murch 86D Short-Wove Antenno . « 76 Feb, 
Heathkit Color TV (GR-681) .... . 81 Mar. 
Wireless Remote (GRA-681-6) .. 81 Mor. 
Squires-Sonders Ultro/Monitor .. 81 Apr. 
Terado Trov-Electric Power Source .. 81 Apr. 
Knight-Kit Model KG-645 Multimeter . 78 Moy 
EICO Mode! 3440 *‘Sound n‘ Color’’ Orgon . 78 May 
Stereo FM Compact (Heothkit Model AD-27) . . 76 June 


SCIENCE FAIR PROJECTS 


Frequency Counter, POPULAR ELECTRONICS Uni- 
versal (Lancoster) Port 1 .. » 33 Mor, 
Part 2 . 4) Apr. 
27 Feb. 


SHORT-WAVE LISTENING 


Antenna Bridge, Simplest (Ashe) oo... cece 66 Apr. 
English-Language Broadcosts to North America 
(Legge) 


92 Jan., 78,Feb., 80 Mar., 80 Apr., 68 May, 84 June 
Short-Wave Listening (Bennett) 
The Power Race Continues 
Bonaire Noord ......... 
A Word About New SWL Clubs 
A Ham Speoks for SWL’ing . 
New Stations Are in the News . 
U.S. Pirate Station Located . 
Short-Wove Monitor Certificate Application 


- 93 Jan. 
83 Feb. 
85 Mar. 
87 Apr. 
. 85 May 
. BI June 


“This Is Radio Peking’’ (Kimberley) .. 59 Apr 
SOLID-STATE CIRCUITS 
Amplifier, Mini-Wott [C (Kires) .....ccccecuesecee. 47 Jon. 
AM Tuner, A Voricap Front End (Mangieri) . wu 76 Moy 
AM Tuner, Top-Rated (Cuccia) we 43 Jan, 
Audio Voltage Standard, Precision (Gilbert) ............ 71 Jan, 
Burglar Alarm, ‘‘Build Infrored Sensor’’ (Slaat) ...... 27 Jan. 
DCU, Third-Generation (Troemel) ....c...ccccccsccecessesees 43 Feb. 


dune, 1969 


.Audio Valtage Standard, Precision (Gilbert) 


Frequency Counter, POFULAR ELECTRONICS Uni- 
versal (Lancaster) Pari 1 
Part 2 ... 
'C's, Linear, far the Experimenter 
IC Telltale (Troemet) 
Metal Locator, Build o ** erent’’ (Huggard) 
Ohmmeter, Constont-Current (Kaufman) . 
Op-Tach, Build (Simonton) 
Ovonics (Robinson) 
Preamp, Build the FET (Meyer) 
Preomplifier, IC Stereo (Jorrett) .. 
Riot Restroiner, Build the (Lowe) . 
SCR Tester, Build the (Cuccio} 
Slot-Car Win Detector, Build (Lemen) .. 
Solid State (Garner) 

86 Jan., 81 Feb., 93 Mor., 94 Apr., 80 May, 78 June 
Sound-With-Sound Mixer (Demow) - 59 Mar. 
Thermometer, Build Sound-Signal (Tooker) « 59 Jan. 
Touch Controf, Build the (Striggow) .. . 56 Apr, 
UJT Tester, Build the (Cuccia) .. « 33 June 
Varicaps (Mongieri) ......0.... « 69 May 
VHV Supply, Build (Fuge) . 46 Apr. 
VR with [C (Thorkelson) ~.... . 79 Jan. 


TEST EQUIPMENT 


A.C. Bench Supply, Setting Up Your (Blachford) .... 52 Jan. 
Ammeter, Low-Cost AC (Jahnson) . ou... « 50 May 
« 7) Jan. 
OCU, Third-Generation (Troemel) « 43 Feb. 
Eyeballer, Build the (White) . 41 June 
Frequency Colibratar, Advonced Hom (Johnson) ...... 57 Jan. 
Frequency Counter, POPULAR ELECTRONICS Uni- 
versal (Lancaster) Port 1 . 33 Mor. 
Rott pr ieraterrnes - 41 Apr. 
iC Telltale (Troeme!) . &9 Apr. 


Milliameter Accurocy, Improving (Small) . 78 Jon, 
Ohmmetes, Constant-Current (Koufmon) . 53 Apr. 
Op-Toch, Build (Simonton) . 27 Mor. 
Pulse Generator, Build o Pos-Neg (Tooker) . we 34 Apr. 
SCR Tester, Build the (Cuccia) . 47 Moy 


Semiconductor Tester, ‘Build the Lompleak’’ 
(Gorgenyil). sian oases Se aes eee 82 Jan. 


Transistor Sorter (Arthur) a. 61 Moy 
UJT Tester, Build the (Cuccia) ... wee 33 June 
Volt Box, Build A (Chessan) o..cccccccccssscsssescsseeesees 77 Jan, 


... LOOKS LIKE 
AN INTEGRATED 
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INDEX 


TO VOLUME 31 


JULY-DEC. 1969 


AMATEUR RADIO 


Amateur Radio (Brier) 
Coast-To-Coast Calling And Emergency Net In 
Operation 


Mystery, Inspiration, and Adventure 


The New Radio Season... ce 
Operation Phone Patch... ... 1... ... 
incentive Licensing, Phase Two. . 
Sterms and Sharks Make Trouble 
Amateur Radio Equipment, 1969-70 (Brier). 
Frequency Calibrator, SCS (Blachford} . 
Frequency Spotter/Standard, IC (Mangieri)................ 


Homs Tackle a Hurricane (Waters} oo... eee 
HQ-200 & SX-122A, A Look at the (Ferrell). 


Microwaves for the Beginner (Hoisington}... 


AUTOMOTIVE ELECTRONICS 
Blinky-Blinker, Build a (Greenlee). 
Dwell Extender, Build a (Meyerie). 
Dwell Meter, Simplicity-+ {Saddler} 


31 Oct. 
33 Aug. 


CITIZENS BAND RADIO 


Annual Catalog Of 5-Watt CB Equipment (Staff) ..... 40 Aug. 
CB Jamboree Catendaor 

97 July, 113 Aug., 105 Sept. 
Two-Way Reaction (Reese) 


Planning A Group . 81 Oct. 


New Program in Nebraska. ooo... .occccceeseceeeees 79 Nov. 

Cleaning Up Camille .......c ee dsstecetenessees 79 Dec. 
CONSTRUCTION 

Amplifier, Ten Watt PA (Francis). .......ccccccecccceteceee 55 Nov. 


Battery Charger, AA-C-D (Mangieri) 
Blinky-Blinker, Build a (Greenlee}.. 
Capacitance Meter, Build a (Sula) 


33 Oct. 


-66 Oct. 


Carpenter's Mate (Simonton}. ...... Pea ceMeee eee. alae oe oye 69 Sept. 


Darkroom Timer, Build the SCS (Tooker). 0... 52 Nov. 
Dorm Special, Build the (Weems) ..53 Aug. 
Dwell Extender, Build a (Meyerle) . 51 Oct. 
Dwell Meter, Simplicity-+ (Saddler) ......... 33 Aug. 
Encapsulate Your Circuit (Coyah.......ccccccecctessccnesene 82 Aug. 
Experimenters’ Laser, POPULAR ELECTRONICS 

Exclusive (Knawles} .... .... 
FET Stick, Build a (Trauffer} ..... : 
First Project, The (White) .........ccccccecccceceteecceecsneee 
Frequency Calibrator, SCS (Blachford) ooo... 53 Dec. 
Frequency Spotter/Standard, IC {Mangieri)..... 0 ...... 27 Aug. 


Homesteader, Build the (Meyer)... 


Make Your Own lon Chamber (Burgess}. 31 Nov 
Microwaves For The Beginner (Haisington)............... 40 Nov. 
Mini-Six Add-On (Weems).......ccccccccccccscsesseeneees 45 Sept. 


116 


51 Sept. 


93 Sept. 


51 Sept. 


Mini Trouble Light (Johnson}. ... 86 Aug. 


Photosensitive Switch, Build o (Mallory) . 55 Dec. 
Picnicker’s Friend, The (Shepler).........000 0 ccceee 47 July 
PolazTesters: (Beach) sccticnienc a cunseeen ace 59 Sept. 


PPFL, Build the (Edwards) 
Psychedelia 1 (Lancaster). 


..68 Aug. 
27 Sept. 


Pulse Generator, A Self-Powered. . ...78 Sept. 
Pulse Generator, Portable (Harms}.. 00.0... 2 ce. cesses 61 Nov. 
Rally Round the Reflex (Weems) ..0.00 0.0 cee cecccceeee 47 Nov. 
Rally Round the Reflex, Port 2 (Weems) .. 43 Dec. 


Semiconductor Breakdown Tester (DeHaven) . 47 Dec. 
Sine-Wave Generator, ULD (Bengiorno} .55 Oct. 
Speaker Boxes That Are Something Else (Weems). ..45 Oct. 
Speaker, The TIE Bookshelf (Johnson) 2.0... ceeeceeee 69 July 
Squaring with an IC (Harms). 0.0... 0. oe Seeata 43 July 
Thermometer, [ndoor/Qutdoor All-Electronic 

(Treemely sche. ened rises eda eae es ned pon eeaaaeage 27 Oct. 
Tigers That Roar (Meyer)...0..00 00000 6 coccecceecceeetee seaeeee 51 July 
Treble Boost For Your Guitar (LEO) oo... cece 59 Dec. 
TV/FM Antenna, Build the ‘‘Pyramidal'’ (Manser)....27 July 
Varioble Transformer, Build o Solid-State (Arp)... 42 Oct. 

5, 
DEPARTMENTS 


Electronics Library 

14 July, 14 Aug., 14 Sept., 14 Oct., 16 Nov., 12 Dec. 
Letters From Our Readers 

8 July, 8 Aug., 8 Sept., 8 Oct., 8 Nov., 8 Dec. 
New Literature 

12 July, 12 Aug., 16 Sept., 16 Oct., 14 Nov., 16 Dec. 
New Products 

22 July, 22 Aug., 22 Sept., 22 Oct., 22 Nov., 22 Dec. 
Operation Assist 

116 Aug., 113 Sept., 98 Oct., 112 Dec. 
Out of Tune 

Different Metal Locator (Feb. 1969, p. 53)... 98 July 


Popular Electronics Universal Frequency 


Counter (March 1969, p 33).. -110 Sept. 
PPFL (August 1969, p 68) .12 Oct. 
Op Tach (March 1969, 9 27)....0cccceee ce cece cence 12 Oct. 
Dwell Meter (August 1969, p 33) 0. ee 12 Nov. 
Tips And Techniques . ooo..c.ccc ccceceeececccecceenscseseceave 7t Oct. 
FEATURE ARTICLES 

Angry Voice From Red Lion (Kent)....0.....c.cccceeeee 73 Sept. 
Bridge Function Quiz (Balin)... ccc cece cee 68 Sept. 
Electronics ‘’B’’ Quiz (Balin). 64 July 
Encapsulate Your Circuit (Coya) re ..82 Aug. 
Experimenters’ Laser, POPULAR ELECTRONICS 

Exclusive (Knowles) ............. Dereon ected Wee eae 27 Dec. 
Getting To Know the SCS (Taoker) 20.00. oe eee 75 Sept. 
Hams Tackle a Hurricane {Waters} .72 Dec. 
Hobnobbing with Harbaugh. 7 .58 Aug. 
| Want To Be A Spy, Mr. CIA Man (Holford)............ 51 Aug. 
Laser, Caution (Llayd) ......cccc ce sccceceelecstscessetecsenens 41 Dec. 
Lively Laser, The (Robinson) 33 Dec. 
Microwaves Far the Beginner (Hoisington). 40 Nov. 
Popular Elecomics 

58 Sept., 32 Oct. 
Reliability and MIBF icscsccceseccediecanseceioitesdateeso queen ensste: 84 Aug. 
Strenge Powers of Air lons {Burgess)... 29 Nav. 
What Does An Op Amp Do? (Seginsk ...50 Oct. 
What Ever Happened to Atwater Kent? (Atlee ... 33 July 
Why Play Edison Rovlette? (Greenlee}. ... 0.0 71 Aug. 


POPULAR ELECTRONICS 


af 


the 


——? 


va 


HI-FI/STEREO AND AUDIO 


Amplifier, Ten Watt PA (Francis) 


Dorm Special, Build the (Weems)..... ef 53 Aug. 
Mini-Six Add-On (Weems)......00..cc:cccseeeeeeeeeeeeeee 45 Sept. 
Psychedelia 1 (Lancaster)...........0..cc0-ccseccceceeecserseeeese 27 Sept. 
Rally Round the Reflex (Weems) wa. 47 Nov. 
Rally Round the Reflex, Part 2 (Weems) . ..43 Dec. 


Speaker, The TIE Bookself (Johnson) eae: 69 July 
Speaker Boxes That Are Something Else (Weems)....45 Oct. 
Stereo Scene, The (Lincoln) 


Latest Word From Japan.......... cee cccccceeeentreeeecceeeeeees 65 July 
The New Compacts.....c.cccccecceccccecessceecsceceeneeeeee .79 Sept. 
What’s New This Foll.. 2.0.0.0... ities ven, 74 Ots 
Innovation Is the Name of the Game. .............5- 69 Nov. 
Testing Insures Performance .. naneserca ..61 Dec. 


Tigers That Roar (Meyer).. .. 
Treble Boost For Your Guitar (Leo) ........... 


PHOTOGRAPHY 


Darkroom Timer, Build the SCS (Tooker)................. 52 Nov. 


PRODUCT GALLERY 
Weathercaster (Radio Communication Corp.)..... ......80 July 
Uniflash Strobe (Mitchell Enterprises)............. 80 July 
Battery-Boost Regulator (Mark Model BRR-1216} 80 July 


Miniature Breadboarding Kit (Intratec S-DeC). ... 80 July 
FET Multimeter (Triplett Model 310-FET) .80 Aug. 
Comel Mount (K & R Enterprises). .. Ca 80 Aug. 
Solder Jockey oo... cece cette oes “es 80 Aug. 
Mix-n-Match Transformers (Alco STR-5, STR-10) 80 Aug. 
Tube Tester Charts (Coletromics)....0.0......ccc eee 80 Aug. 
Heathkit Model IT-18 Transistor Tester... ..... ..83 Sept. 
Leverage Tools Lever Wrench............00 eee 83 Sept. 
National Tel-Tronics Coax Connectors 83 Sept. 
EICO Model 385 Color Bar Generator 83 Sept. 
Heathkit Sine-Square Audio Generator : 78 Oct. 
Weller Temperature-Controtled Soldering Toot ..78 Oct. 
Megart Globe Plotter. 0... ccccccsesetecees 73 Nov. 
Drake Programmable Receiver........ 0... cece eres 73 Nov. 
Heathkit Color Bar/Dot Generator Shaesi . ow 69 Dec. 
EICO 3150 Amplifier ©... cece eee see eet teeeteeee 70 Dec 
SCIENCE FAIR PROJECTS 

Blinky-Blinker, Build a (Greenlee)... cece eee ST Sept. 
Experimenters’ Laser, POPULAR ELECTRONICS 

Exclusive (Knowles) ........0.cce:cccseccceceee sidevorsenpeisenie dd -DOGi, 
First Project, The (White)..............c ee aie taf SAUQ. 
Make Your Own lon Chamber (Burgess) ............. .. 31 Nov. 
Microwaves Far the Beginner ..... Spatahuna ttre cess 4 OINOVa 
Picnicker’s Friend, The (Shepler) .............- es 47 July 
PPFL, Build the (Edwards) .......... evil sgtdseaadstsstenberseJOGGANUG = 
Psychedelia 1 (Lancaster) .......... E .27 Sept. 
Thermometer, Indoor/Outdoor All-Electronic 

(Troemel)) ..ccisseiiccesssacsetseccececeineeescssesstesueertsees wi 27 Oct. 


SHORT-WAVE LISTENING 


English-Language News Broadcasts to North America 


(Legge) 

79 July, 92 Aug., 86 Sept., 80 Oct., 76 Nov., 74 Dec. 
First: Project, ‘The (White) ovicccisccs ces ccsteicedesccsennaencd 75 Aug. 
Frequency Calibrator, SCS (Blachford) .. ............ ...53 Dec. 
Frequency Spotter/Standard, IC (Mangieri)...............27 Aug. 


December, 1969 


HQ-200 & SX-122A, A Look at the (Ferrell)... 0... 55 Sept. 


| Want te be a Spy, Mr. CIA Man (Holford). 0.0.0... 51 Aug. 

Short-Wave Listening (Bennett) 
More On Oldtime QSL’... cccecccteceeeceeetetes 87 July 
The Long-Wave Broadcast Band..... 0 ...........cceeeee 98 Aug. 
Ecuador, Santo Domingo, Brazil, ond Bonoire......95 Sept, 
Qatar Broadcasting Service... 0.0.0. ccc ctceceeneeeeee 83 Oct. 
More On Those Old QSL Cords........e ie cee 81 Nov. 
News Items From Around The World .......:ccsecee 77 Dec. 

SOLID-STATE CIRCUITS 
Amplifier, Ten Watt PA (Francis) .......0..00..ccsceeeeterceee 55 Nov. 
Battery Charger, AA-C-D (Mangieri) .......0000.c ee 33 Oct. 


Blinky-Blinker, Build a (Greenlee) ... .. 5) Sept. 


Capacitance Meter, Build a (Sula) ... Oct. 
Carpenter's Mate (Simonton) en Sept. 
Converter, Sine-Woave To Pulse (Tooker). Edawassezeanemaras® 50 July 
Darkroom Timer, Build the SCS (Tooker) .. Nov. 
Dwell Extender, Build a (Meyerle) .... ... Oct. 
Dwell Meter, Simplicity+ (Saddler) ...... Aug. 
FET Stick, Build a (Trauffer) . Dec. 
Frequency Calibrator, SCS (Blachford)} . Dec. 
Frequency Spotter/Standord, IC (Mangieri) ..............27 Aug. 
Getting To Know the SCS (Tooker)... 2.0 ...cceceeees 75 Sept. 
Make Your Own lon Chamber (Burgess) ...........8 31 Nov. 
Microwaves for the Beginner (Hoisington) ................40 Nov. 
Photosensitive Switch, Build a (Mallory) . ja eiiavdS Dees 
Pola-Testers (Beach) 59 Sept. 
Pulse Generator, A Self-Powered. .78 Sept. 
Pulse Generotor, Portable (Harms) ..... ctr Ol Nov, 
Semiconductor Breakdown Teste: (DeHaven) ............ 47 Dec. 
Sine-Wave Generator, ULD (Bongiorno), ...........0.60 55 Oct. 
Solid State (Garner) 

84 July, 95 Aug., 97 Sept. 

The Age of Aquarius or Solid State?.........cee 87 Oct. 

laser in Thin Films..... .77 Nov. 

The Shift to Solid State ...... .75 Dec. 
Squoring with an IC (Harms). Pe PP 43 July 
Thermometer, Indoor/Outdoor All-Electronic 

(Troe MEN) ee. sasisedieeaszaes : dala, aayeisadiesiiets 27 Oct. 
Tigers That Roar (Meyer).. oo 5] July 


Variable Transformer, Build A Solid-State (Arp)...... 42 Oct. 


TEST EQUIPMENT 


Capacitance Meter, Build a (Sula) 66 Oct. 
Converter, Sine-Wave To Pulse (Tooker).... .50 July 
Dwell Meter, Simplicity+- (Saddler)... 0.0... .. 33 Aug. 
Frequency Spotter/Standard, IC (Mangieri)}..... 0.0... 27 Aug. 
Moke Your Own lon Chamber (Burgess) w. 3) Nov, 
Mini Trouble Light (Johnson). .. 86 Aug. 
PolasTesters’ (Beach) :<:\ciscacciesccig4 oiccezessce cians. Sieeietveusace 59 Sept. 
.. 78 Sept. 
.61 Nov. 
.. 47 Dec. 
55 Oct. 
.43 July 
71 Aug. 


Pulse Generator, A Self-Powered 


Pulse Generator, Portable (Harms)... 


Semiconductor Breakdown Tester (DeHaven) .. .. 


Sine-Wave Generator, ULD (Bongiorno)... 
Squaring with an IC (Harms) 
Why Play Edison Roulette? (Greenlee). . 


Back Issues. A limited quantity of back issues 
are available from the Ziff-Davis Service Di- 
vision, 595 Broadway, New York, NY 10012. 
Each issue costs 65¢, postpaid. 
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~ INDEX 


TO VOLUME 32 


JAN.-JUNE 1970 


AMATEUR RADIO 


Amateur Radio (Brier) 
An Oscar from Russia? «0.00... 
News from Australia 
Want to go to the Moon? 

Visiting Hams . 

New Use for Smog! 

Field Day, 1970 : 
Frequency Standord, 500/50-kHz (Johnson) . 
Standord, Build the 100-kHz (Lancaster) 
Voxor, Build the (Hirschfeld} .. 


AUTOMOTIVE ELECTRONICS 


Automatic Vehicle Burglar Alarm (Meyerle) 
Time Out, Build the (Stayton) ... 


CITIZENS BAND RADIO 


Two-Way Reactions {Reese) 
Big Year for CB 
Exclusive Chonnel 9 . 
Planning Better Programs 
Chonnel 9: Use or Abuse? 
Voxor, Build the (Hirschfeld) 


CONSTRUCTION 


Add-On Squarer, Build the (Bongiorno} 
Aquarium Heater, Electronic (Jarvin) 
Automatic Vehicle Burglar Alarm {Meyerle) 
Beginner's Signal Generator (Tooker) 
Buck Up Bass Response with a Super Woofer 
(Paviak) serail 
D.C. Transformer, Build a (Colt) 
Digital Lagic Microlab, Build the (Lancasier) . 
Electranic Guitar Sound, Modify your (Simonton} 
Frequency Standard, 500/50-kHz (Johnson) 
Frisky Four Speaker System, The (Weems) 
Laser Beam Communicator (Knowles) 
Laser Holography, De It Yourself {Knowles} 
Loaded Dice, A Pair of {Weems} 
Metronome Timer, One Second (Mongieri) 
Micro’Lign Generator (Robbins) 
Micro-Sensitive Schmitt Trigger (Tooker) 
Motion Detector, One-Step (Meyer) 
No-Bounce Pushbutton, Build the (Lancaster) 
Numeric Glow Tube DCU, Build (Lancaster) 
Numitron Readout (Wood) 
Omni-Eight Speaker System (Weems) 
Overload Protection, Electronic (Keith) 
Photocell Motor Controt Demonstrator (Koval) 
Photographic Wash Tester, Build a (Brosnac} 


98 


WWW.americanradiohistorv.com 


. 81 Jan. 


99 Feb. 
85 Mar. 
95 Apr 
81 May 
81 June 
63 May 
56 Apr. 


« 8] Feb: 


59 Apr. 
52 Jan. 


79 Jan. 
97 Feb. 


. 93 Mar. 


93 Apr. 


- 81 Feb. 


51 May 
60 Jan. 


. 59 Apr. 


47 Mar. 


62 June 
35 Mar. 
27 Apr. 
53 June 
63 May 
43 Apr 

27 May 
27 Jan. 
40 Jan. 
38 Feb. 
48 Apr. 
64 Jan. 
57 Mar. 
51 Mar. 
33 Feb. 
73 Mar. 
69 Feb. 
54 Mar. 
46 June 
65 May 


SCS Signal-Squaring Adapter (Tooker) .... om 65 Jone 
Security 1, Build (Pina) ........ te . 27 Mor. 
Shift Register, Build a (Lancaster) 43 May 
Signal Injector, Build a (Lancaster) 43 June 
Simple SCA Adapter {Splichal) 49 June 
Standard, Build the 100-kHz (Lancaster} 56 Apr. 
Super Flash (Couch) . 48 Moy 
TC Switch—For Remote Contro! (Bechto d) 52 Apr. 
Thumpa-Thumpa Box, The (Simonton) . 53 Feb. 
Time Delay Relay, Build a Low-Cost (Stayton) 71 June 
Time Out, Build the (Stayton) 52 Jan. 
Touch-A-Tone, The (Rakes) 66 Mar. 
Transcipitor, Build a (Boyd) 31 June 
Two-Way ‘‘Waverly’’ Alarm, Build the |Lancaster).... 29 Feb. 
Voxor, Buiid the (Hirschfeld) . 81 Feb, 
Waa-Waa, The (Simonton) . 45 Jan. 
DEPARTMENTS 

Electronics Library 

14 Jan., 14 Feb., 116 Mar., 14 Alpr., 16 May, 12 June 


Letters From our Readers 

8 Jan., 8 Feb., 8 Mar., 8 Apr., 8 May, 8 June 
New Literature 

12 Jan., 16 Mar., 16 Apr., 14 May 97 June 
New Products 

22 Jan,, 22 Feb., 22 Mar., 
Operotion Assist 

100 Jan., 103 Mar., 104 Apr., 87 Moy, 94 June 
Out of Tune 


22 Apr,, 22 May, 22 June 


Build a Capacitance Meter (Oct., 1969, p. 66)... 9 Jan. 
Psychedelia | (Sept., 1969, p. 27) . 13 Feb. 
Experimenters’ Loser (Dec., 1969, p. 27) . 13 Feb. 
Electronic Aquarium Heater (Jan., 1°70, p. 60)... 14 Mar. 


Two-Tone ‘‘Waverly’’ Alarm (Feb., 1970, p. 29)....105 Apr. 


The Touch-A-Tane (Mar., 1970, p. 65) . . 88 May 
Numitran Readout (Mar., 1970, p. 73) . 88 May 
One-Step Motion Detector (Mar., 1970, p. 57) . 88 May 


Build Security | (Mar., 1970, p. 27 _... 88 Moy 


Tips And Techniques ....... .......... . 74 Apr. 
EDUCATION 
Engineering-Level Opportunities for You (Burawo).... 76 Feb. 
Opportunity Mirror (Heiserman)} | 
79 Mar., 83 Apr., 77 May, 69 June | 
FEATURE ARTICLES 
Aquarium Heater, Electronic (Jarvin) 60 Jan. 
Bamboo Missionary Broadcaster (Kimberley) 61 Feb. 
Dehumming Small Receivers (Ives} 75 Apr. 
Design Your Own Printed Circuits {Burhwa) . 59 May 
Electronics Geography Quiz [Haskett) 42 Apr. 
Engineering-Leve! Opportunities for Yu (Burawa).... 76 Feb. 
Experiment with Gravity, An (Appleby) 66 Jan. 
First Person DX’ing (Cushen . 74 Feb. 
Getting to Know the UJT (Tooker) 69 Apr. 
Great Electron-Pedantic Project, The (kjohier)} 48 Feb. 
Hobnobbing with Harbaugh... . 34 Mar. 
Interference from Left Field (Arnold} 44 Mar. 
Kool-Keeping Kwiz (Kohler) .... 63 June 
Laser Beam Communicator (Know!es) . 27 May 
Laser Holography, Do lt Yourself (Knowles) .... . 27 Jan. | 
LS1 Gives Semiconductors a ‘'Trip’’ Quiz (Bell) 32 Feb. , 
Motion Detector, One-Step (Meyer) 57 Mar. r 
No Snow in June (Manser) .......... 27 June 
Security |, Build (Pina) 27 Mar. 
Time Delay Relay, Build a Low-Cost {Stayton} 7) June 
Transcipitar, Build a (Boyd) . 31 June 
Vector-Circuit Matching Quiz (Balin) 30 June 
Waa-Waa, The (Simonton) . 45 Jan. 


POPULAR ELECTRONICS 


HI-FI/STEREO AND AUDIO First Person DX‘ing {Cushen) .... anh 74 Feb. 
Stort-Wave Listening (Bennett) 


Buck Up Bass Response with a Super Woofer The Bootleggers Are Active 77 Jan. 
(Pavlak} Es 62 June Eddie Startz—The End of an Era 101 Feb. 
Electronic Guitar Sound, Modify your (Simonton}.... 53 June International Reply Coupons ‘ 95 Mar. 
Frequency Standard, 500/50-kHz (Johnson) 63 May DX on the Broadcast Band _ , 97 Apr. 
Frisky hour ppecker Bee The(Weems) a Scattered Notes fiom Our Desk 83 May 
loaded Die, A Pair of (Weems) . hn Reporting by Tape Recording es 76 June 
:. Rien en et oe tw ; A Aad Standard, Build the 100-kHz (Lancaster) .. ..... 56 Apr. 
mni-Eig peaker System eems) eb. 
Signa! Injector, Build a {Lancaster} 43 June 
Simple SCA Adapter (Splichal) 49 June SOLID-STATE CIRCUITS 
Stereo Scene, The 
Quadrasonic {Four-Channel) Stereo (Lincoln) 67 Jan. Add-On Squarer, Build the (Bongiorno) - 51 May 
Menten aigpe Handle with Care (Dodson) 85 Feb. Automatic Vehicle Burglor Alarm (Meyerle} 59 Apr. 
True Hi-Fi Speaks for Itself (MacDonald) 82 Mar. Beginner’s Signal Generator (Tooker) 47. Mere 
Thumpa-Thumpa Ke _. Fe a Digital Logic Microlab, Build the (Lancaster) 27 Apr. 
Eom as Ms : aa 453 a Electronic Guitar Sound, Modify your (Simonton) 53 June 
- imonton oo an, 
Se aa eae Frequency Standard, 500/50-kHz (Johnson) 63 May 
Getting to Know the UJT (Tooker) 69 Apr. 
OPTOELECTRONICS Laser Beam Communicator (Knowles) 27 May 
hasémbeanyGommunicarem erowles) 27 May Laser Holography, Do It Yourself (Knowles) . 27 Jan. 
Laser Holography, Do It Yourself (Knowles) 27 Jan. Micro’Lign Generator (Robbins) 48 Apr. 
Micro-Sensitive Schmitt Trigger (Tooker) .... 64 Jan. 
Mation Detector, One Step (Meyer) estapar ax. “SFaMOrs 
PHOTOGRAPHY No-Bounce Pushbutton, Build the (Lancaster) .. .. 57 Mar. 
linger, Haleaaahy: Do it Yourselfal(Knowles) 97ilany mene Glow Tube DCU, Build (Lancaster) .. 33 Feb. 
Metronome Timer, One Second {Mangieri] 58 Feb. Numitron Readout (Wood) ....... amelie - 73 Mar. 
Photographic Wash Tester, Buiid a (Brosnac} 65 May Overlaad Pratection, Electronic (Keith) ....... . 54 Mar. 
SCS Signal-Squaring Adapter (Tooker} ; 65 Jan. 
PRODUCT GALLERY Security |, Build (Pina) ......... cece Chere 27 Mar. 
Shift Register, Build a (Lancaster) 2.0.0.0... 43 May 
PC Board Kit 71 Jan. Signal Injector, Build a (Lancoster) _........ 43 June 
“'Sto1-A-Tape’’ Carry-Pac 71 Jan. Simple SCA Adapter {Splichal) semnnnet 49 June 
LMB Equipment Cabinet 93 Feb. Solid State (Garner) 
Kedman Screw-Holding Screwdrivers 93 Feb. What's in Store for 1970 ..... 83 Jan. 
Sharpening Heathkit Color TV 93 Feb. Casse‘tes Enter Video Scene , 104 Feb. 
Allied Ham Band Receiver A-2516 93 Feb. IC's in Consumer Products . ~ ee . 97 Mar. 
Digital Design Program 76 Mar. Newest Control Device is Ceramic... 86 Apr, 
Regency Imperial || CB Transceiver 76 Mar. Optoetectronics—A Growing Field .... smevenee “ZONMay: 
Hallicrafters Star Quest S-120A Receiver Lose: New Process May Reduce IC Costs arr 79 june 
i 77 Apr. 
ba ae in a a 77 Aca, Standard, Build the 100-kHz (Lancaster)... 56 Apr. 
eathki : ereo iv : ES 
Phase Corp. Four-Trace Pre-Amp 77 Apr. ogee Ae (Couch) ae nie AEE 
RCA Integrated Circuit Kits 7TMGF TC Switch—For Remote Control (Bechtold) . .. 52 Apr. 
Cominentalbbetseldertng Teel gphae Thumpa-Thumpa Box, The (Simonton) . are 53 Feb. 
Mosley SWV27 Antenna : 67 May Touch-A-Tone, The (Rakes) .. ‘ Seem 66 Mar. 
Dela Uittesanie Alarm 67 May Two-Way ew aNe sly Alarm, Build the (Lancaster) 29 Feb. 
Caringella Metat/Mineral Locator 67 May Voxor, Build the (Hirschfeld) : : 81 Feb. 
Heathkit GR-78 Receiver ; : 65 June Waa-Waa, The (Simonton} seeeiencares . 45 Jan. 
Regency TMR-4 Monitoradio Z 65 June 


TEST EQUIPMENT 
SCIENCE FAIR PROJECTS 


Beginner's Signal Generator (Tooker) 47 Mar. Add-On Squarer, ite the (Bongiorno) 51 May 
Digital Logic Microlab, Build the (Lancaster) 27 Apr. D.C, Transformer, Build a (Colt) 35 Mar. 
Laser Beam Communicator (Knowles) 27 May Micro‘ Lign Generator (Robbins) 48 Apr. 
Laser Holography, Da It Yourself (Knowles) 27 any Nuneric Glow Tube DCU, Build (Lancaster) 33 Feb. 
Photocell Mator Control Demonstrator (<oval) 46 June Numitron Readout (Wood) 73 Mar. 
Security |, Build (Pina) 27 Mar. Overloac Protection, Electronic (Keith) 54 Mar. 
TC Switch—For Remote Control (Bechtold) 52 Apr. Shitt Register, 3uild @ (Lancaster) 43 May 
Thumpa-Thumpa Box, The (Simonton) 53 Feb. Signal Injectar. Buitd a (Lancaster) ” 43 June 
Touch-A-Tone, The (Rakes) 66 Mar. Standard, Build the 100-kHz (Lencaster) —...... . 56 Apr. 
Waa-Waa, The (Simonton) 45 Jan. 


SHORT-WAVE LISTENING 
Back Issues. A limited quantity of back issues 


Bamboo Missionary Broadcoster (Kimberley) 61 Feb. are available from the Ziff-Davis Service Di- 
Dehumming Small Receivers (Ives) 75 Apr. vision, 595 Broadway, New York, NY 10012. 
English-Language News Broadcasts ta North America (legge) Each issue costs 65¢, postpaid. 

76 Jan., 92 Mar., 94 Apr., 76 May, 83 June 
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INDEX 


TO VOLUME 33 
JUNE-DEC. 1970 


AMATEUR RADIO 


1-2:3-4 On A Mast (Alexander).ccscccssccsssssssersssersseseses 27 Aug. 


Amoteur Radio (Brier) 
The: Plight@ OF Oscare52. ci... cccsececrossccreertsreneves preees te 
Cleopatra Was An Amateur. 

Amateur Radio Equipment 1970-1971 (Brier) 

Calibrator, Build A Gated 100-kHZ (Tooker) 


Communications 

85 Sept., 87 Oct., 80 Nov., 78 Dec. 
Liberator, Build the (Troemel)... 
hightning Protection, Automatic {Phitlips) 


. 49 Dec. 
~ 61 July 


The Ham & The Lady Psychologist (Ebel).................. 60 Sept. 


Three-Channel Time Receiver, Build a (Caringella)... 33 Dec. 


AUTOMOTIVE ELECTRONICS 


Four-Way Flasher, An Improved (Hicke)... 


Ignition Lock, Electronic Combination (Beiswenger) 40 July 
Single Filament Tail Light Converter (Beier).............. 66 Dec. 


CITIZENS BAND RADIO 


Annual Catalog of 5-Watt CB Equipment (Staff).... 32 Aug. 


Coaxial Connectors, Care and Handling of (Orr)...... 47 Aug. 


Communications 

85 Sept., 87 Oct., 80 Nov., 78 Dec. 
Liberator, Build the (Troemel).. . 49 Dec. 
Three-Channel Time Receiver, Build a (Caringella).... 33 Dee. 


CONSTRUCTION 
1-2-3-4 On A Mast (Alexander)........cccccceeusscreres 27 Aug. 
Audio Multicoupler, Build An (Wherry)......cccccceee 31 July 


Bug Shoo, Build The (Greenlee) . 27 July 


Calibrator, Build A Gated 100-kHZ (Tooker). . 53 Sept. 
Camera Shutter Release, Remote (Mangieri).............. 65 July 
Camera Shutter Speed Meter, Assembling A (Coomes) 73 Sept. 
Digital Measurements Lab, Assemble A (Meyer)........ 51 Nov. 
Digi-Vista, Assemble the POPULAR ELECTRONICS 
(Kaysand! Meyer)! io-.ccc cov rcatss iyseascorseesetiegteaus 25 Dec. 
Diode Tester, Build Dynamic (Andrew).. - 53 July 
Drain-Dip Oscillator, VHF-UHF (McGee) . 69 Oct. 
Four-Way Flasher, An Improved (Hicke).......c.ccces 80 Aug. 
Electralytic Restorer, Build an (Plamondan).............. 46 Oct. 
Expanded Scale Milliohmmeter, a Practical (Corbin) 77 Oct. 
Frequency Counter Module, 20-MHz (Meyer).. « 5] Nav, 
Frequency Equalizer, Assemble a (Meyerle) . 51 Oct. 


Ignition Lock, Electronic Combinatian (altueneen) 40 July 
Instrument Sensitivity Booster, 

Build the X10/X100 (Bongiorno)......cccccscsescescesssees 43 July 
LED Communicator—The Opticom, 


Assemble an (Mims) . 45 Nov. 


100 


.. 53 Sept. 
Coaxial Connectors, Core and Hondling of (Orr)...... 47 Aug. 


80 Aug. 


Liberator, Build the (Troemel)-—.......0.... 
Lightning Protection, Automatic (Phillips) 
Mini-DVM, Assembling the POPULAR ELECTRONICS 

‘ «- 35 Sept. 
Pink Noise Generator, Build a (Simonton).. «, 61 Dec, 
Printing Exposure Lightmeter, Build a (Mangieri).... 60 Oct. 
RIAA/NAB Preamplifier, Build o (Huffnagte)... w. 61 Aug. 
SCA Adapter for FM Reception, Build an (Wood)...... 53 Dec. 
Seven-Segment Readout, Make Your Own (Kroop).... 68 Aug. 


. 49 Dec. 
. 61 July 


(Lancaster) 


Stage Lighting Control System (Thurow)......cccccecee 65 Aug. 
Super Substitution Box (Tenny).....cccccccsecccssscsersee 79 July 
Three-Channel Time Receiver, Build a (Caringella).... 33 Dec. 
Universal Tiger, Assembling a (Meyer)......ccccccces 31 Oct. 


VTVM a Megger Too, Make Your (Childs, Eskridge) 50 Aug. 
Winding Your Own Output Transformers (Francis)... 78 Sept. 
Woofer Guard, Build o (Arthur)... ccccccsccscesscecesceece 49 July 


DEPARTMENTS 


Direct & Current (Ferrell) 
The ‘‘New Look’‘ 
CBI For Better? Or Worse?. 
About Reader Mail ee 
WtTakes"ANIKinds..2 sok case scot aodonsstasnainte 

Electronics Library 
12 July, 14 Aug., 16 Sept., 12 Oct., 14 Nov., 
14 Dec. 

lnterface (Letters From Our Readers) 

8 July, 8 Aug., 10 Sept., 113 Oct., 8 Nov., 
8 Dec. 

New Literature 
16 July, 100 Aug., 14 Sept., 8 Oct., 12 Nav., 
12 Dec. 

New Products 
22 July, 22 Aug., 22 Sept., 22 Oct., 22 Nov., 
22 Dec. 

Operation Assist .. 

Out Of Tune 
Modify Your Electronic Guitar Sound 

(June 1970, p. 53)... 
Build A Signal Injector (June 1970, p. 43).. 
Build A Low-Cost Time Delay Relay 

(June 1970, p. 71) 
Build A RIAA/NAB Preamplifier 

(AUG 1970 ip ON) etic iste citisceitet se uence 111 Oct. 
Build Dynamic Diode Tester (July 1970, p. 53)....111 Oct. 
An Improved Four-Way Flasher (Aug. 1970, p. 80)102 Nov. 


EDUCATION 


Electronics Self-Study Course (Englert)............cccc 45 Dec, 
Opportunity Awareness (Heiserman) 
All Abaut Medical Electronics... csscsssseceres 


Thoughtful Reflections On Your Future. 
The Sacred Club of Engineers 


FEATURE ARTICLES 


Bug-Shoo, Build the (Greenlee)... cccecsseseeeseeee 
Coaxial Connectors, Care and Handling of (Orr).. 
Drain-Dip Oscillator, VHF-UHV (McGee)... 
Electralytic Restorer, Build an (Plamondon).. 
Electronics Goes Cat Catching [Garrison). 
Electronics Self-Study Caurse (Englert) ; 
Experiment That Saved Hi-Fi, The (Weems)............0... 


POPULAR ELECTRONICS 


December, 1970 


= SSS 
The Ham & The Lady Psychologist (Ebel)............... 60 Sept. 
Hobnobbing With Harbaugh (Harbaugh) 48 July 
JK Flip-Flop, Getting to Know the (Tooker). 67 Sept. 
LED Communicator—The Opticom, 

Assemble an (Mims).. 45 Nov. 
Light Emitting Diodes (Mims) 35 Nov. 
Lightning Protection, Automatic (Phillips). 61 July 
Numbers Game, The (Weems) 64 Nov. 
Question Of Semotics, A (Shunaman).......... ccc 27 Oct. 
Quiz on AC Circuit Theory (Balin) . 44 Dec. 
Stage Lighting Control System (Thurow). 65 Aug. 
Super Substitution Box (Tenny) 79 July 
Universal Tiger, Assembling a (Meyer) 31 Oct. 
Winding Your Own Output Transformers (Francis)... 78 Sept. 
Wire Music (Steamer)... .ccccccccccessscceseceseeeessesasaceeeseeees 35 July 

HI-FI/STEREO AND AUDIO 
Audio Mutticoupler, Build an (Wherry)... 31 July 
Experiment That Saved Hi-Fi, The (Weems). «a. 29 Sept. 
Frequency Equalizer, Assemble a (Meyerle). . 51 Oct. 
Numbers Game, The (Weems)........ccceesceseeseeeeeeteetees 64 Nov. 
Reflex Enclosure Dimensions, An Easy Way to 

Determine (Lescault)........cccssesseeeeeee 64 Dec. 
RIAA/NAB Preamplifier, 8uild a (Huffnagle) . 61 Aug. 
SCA Adapter for FM Reception, 8uild an (Wood)...... 53 Dec. 
Stereo Scene (Holt) 

What It's All About... cesses enseneeeneretseeneerer 97 Sept. 

Those Crazy Speakers. . 94 Oct. 

Four Channels From Two On Discs . 69 Nov. 

Keeping Economy in Mind wa. 71 Dee. 
Universal Tiger, Assembling a (Meyer).. . 31 Oct. 
Woofer Guard, Build @ (Arthur) . 49 July 

OPTOELECTRONICS 
LED Communicator—The Opticom, Assemble an 

QAATINS) ic césececeesscecavssseserdsesa ssacervscaesedsosesteedeasapsacecnsenees 45 Nov. 

Light-Emitting Diodes (Mims)........ccsccccrecsrerrerreerees 35 Nov. 

PHOTOGRAPHY 
Camera Shutter Release, Remote (Mangieri)............ 65 July 
Camera Shutter Speed Meter, Assembling a (Coomes) 73 Sept. 
Printing Exposure Lightmeter, 8uild a (Mangieri).... 60 Oct. 
PRODUCT GALLERY 
Dual Automatic Turntable... - 69 July 
Curtis Electronic Fist « 69 July 
Realistic Sound Level Meter. . 69 July 
Heathkit Fish Spotter... 69 July 
Hallicrafters $X-133 Receiver.. « 71 Aug. 
Thor-Go Ignition System « 71 Aug. 
Radio Shack DX-150A Receiver. « 71 Aug. 
Triplett Model 602 Volt-Ohmmeter. « 93 Sept. 
Ten-Tec Enclosures. « 93 Sept. 
GC Electronics ‘‘B Neg’’ Patterns... «. 93 Sept. 
Knight-Kit R-195 Receiver. . 81 Oct. 
Eico 150 Signal Tracer.. . 81 Oct. 
Electro-Vaice Landmark 100 Stereo System... 81 Oct. 
Avanti Astro-Plane Antenna . 76 Nov. 
B & K Cobra Transceiver . 76 Nov. 
Heathkit Vectarscope 10-101 67 Dec 
- Johnson Smith Co. Intrusion Alarm. 67 Dec 
Ungar IC Desoldering Toals..........ccccccccesceecssetereeneeeee 57 Dec 


SCIENCE FAIR PROJECTS 


LED Communicator—The Opticom, Assemble an 
(MUMS )tccte cen ite cere tone reteset onda sisteeselisense 45 Nov. 


SHORTWAVE LISTENING 


Coaxial Connectors, Care and Handling of (Orr).... 47 Aug. 
Communications 
85 Sept., 87 Oct., 80 Nov., 78 Dec. 
English-Language News Broadcasts To North America 
(legge) 84 July, 84 Aug. 
Liberator, Build the (Troemel) 
Shortwave Listening (Sennett) 
KV8R To Test For DX’ers. 
SWL Through The Years. 


- 49 Dec. 


. 83 July 
. 85 Aug. 


SOLID-STATE CIRCUITS 


Audio Multicoupler, Build an (Wharry)......ccseee 31 July 
Calibrator, Build a Gated 100-kHZ (Tooker)... . 53 Sept. 
Digital Measurements Lab, Assemble o (Meyer) « 51 Nov. 
Digi-Vista, Assemble the POPULAR ELECTRONICS 

(Kay and Meyer) . 25 Dec. 
Diode Tester, Build Dynamic (Andrew).. . 53 July 
Frequency Counter Module, 20-MHz (Meyer)... . 51 Nov. 
Frequency Equalizer, Assemble a (Meyerle)... .. 51 Oct. 
Instrument Sensitivity Booster, 8uild the X10/X100 

(Bongiorno) .. 43 July 
JK Flip-Flop, Getting to Know the (Tooker) . 67 Sept. 
LED Communicator—The Opticon, 

Assemble an (Mims)........ .. 45 Nov. 
Light-Emitting Diodes (Mims).. . 35 Nov. 
Mini-DVM, Assembling The POPULAR ELECTRONICS 

(Ceanicaster). csid. iced ke cc sence crecnssesechsenetess 
RIAA/NAS Preamplifier, Build a (Huffnagle)............ 41 Aug. 
Solid State (Garner) 

85 July, 81 Aug., 100 Sept., 100 Oct., 82 Nov., 81 Dec. 
Stage Lighting Control System (Thurow} ... . 65 Aug. 
Universal Tiger, Assembling a (Meyer) .. . 31 Oct. 


TEST EQUIPMENT 


Calibrator, Build a Gated 100-kHZ (Tooker) ............ 53 Sept. 
Camera Shutter Speed Meter, Assembling a 

«. 73 Sept. 
. 51 Nov. 
. 53 July 
69 Oct. 
. 46 Oct, 


(Coomes) 
Digital Measurements Lab, Assemble a (Meyer) . 


Diade Tester, Build Dynomic (Andrew) .... 
Drain-Dip Oscillator, VHF-UHF (McGee) 
Electrolytic Restarer, Build an (Plamondon) 
Expanded Scale Milliohmmeter, A Practical 


(Corbin) 
Frequency Counter Module, 20-MHz (Meyer) .......... 51 Nov. 
Instrument Sensitivity Booster, Build the X10/X100 
(Bangiarno) saci. ce 28. es acne isere aes 43 July 


Mini-DVM, Assembling The POPULAR ELECTRONICS 
{Lancaster) 
Printing Exposure Lightmeter, Build a (Mangieri) .... 60 Oct. 


Second Guessing the Heathkit 1G-72 (Palamaki)........ 54 Dec. 
Seven-Segment Readout, Make Your Own (Kroop) .... 68 Aug. 
Super Substitution Box (Tenmy) ...2.... cc eccceceseeeeees 79 July 


VTVM A Megger Too, Make Your (Childs, Eskridge) .. 50 Aug. 


101 


DEPARTMENTS 


Communications 
79 Jan., B2 Feb., 80 Mar., 71 Apr., 70 May, 
76 June 


Direct & Current (Ferrell) 


TO VOLUME 34 | tne arsine Gite eo ee 


Putting the Cards on the Table. ... 7 Feb. 


JAN -JUNE 1971 Twilight of the Shortwave ce aati ef 7 Mar. 
. 


Hopefully, Not a Second Time Around...... cree 7 Apr. 
Begrudging—But True EC Peron Commnn TENE 7 May 
Something Good About CB—After Alll.. we 7 June 


Electronics Library 
16 Jan., 14 Feb., 16 Mar., 16 Apr., 16 May, 


AUTOMOTIVE ELECTRONICS 


Auto Emergency Flosher, Rugged (Ives)........ . . 67 May 14 June 
Voltage Regulotor, VR 12 (Ball)... ... wa cee 65 Apr. Interface 
8 Jon., 8 Feb., 8 Mar., 8 Apr., 8 May, 8 June 
COMMUNICATIONS New Literature 
14 Jon., 12 Feb., 14 Mar., 14 Apr., 14 May, 
Communications 12 June 
79 Jan., 82 Feb., 80 Mar., 71 Apr., 70 May, New Products 
76 June 22 Jan., 22 Feb., 22 Mar., 22 Apr., 17 May, 
QRP Thing, The (Olson) .. ..... geqae heb: 22 June 
10.7-MHz Signal Generator (Lewis). . 61 Mar. ‘Our of Tune 
Reftex Enclosure Dimensions (Dec. '70).  ..... 100 Feb. 
CONSTRUCTION Electronics Self Study Course (Dec. ‘70). ..... .. 12 Mar. 
Electronic Clinical Thermometer (Jan. ‘71)u.. ae 12 Mar. 
Auto: Emergency)Flosher,, Rugged: (Wes) sist satar O2 Mey Non-Destructive Transistor Tester (Mar. ‘71)}. . 10 May 
Charge Now, Build the (Mangieri) .......... eee 53 Apr. ; Deaals 
Wheatstone Bridge & Substitution Box (Feb. '71} 10 May 
Colossal Woofer, The (Weems) ..........:0. crests 47 June Build “ine Psych-Tone. (Feb. °71) Mey 
Cryptolock, Build a (Busse)... ...... irae anavensease 42) Jans The QRP Thing (Feb. '71) 0 ce May 
Decimal Caunter, Ultimote (Meyer) ..... 0 .e ee . 45 Feb. Chemicals fot Electronic (apr 271) ; May 
Digital Thenmemeler Module (Meyer) duns Build a Timbre Gate (Apr. 1971, p. 29) ue 97 June 
Digi-Viewer, Build a (Lancaster) a Mar. Salid State [Garner) 
Digi-Vista, Six-Digit Popular Electronics (Meyer & aden 85 Feb.c84 Mars, 86 Anh 7) "May, 
Kay) ..... tite Haw Seater esivan his ea menseeauae 71 Jan. 85 June 
Electro-Culture, More Experiments in (Lawrence).. ... 63 June 
Electronic Clinical Thermometer, Build an DIGITAL ELECTRONICS 
(Laugtiliin} 2s 2a. + Geren eect ialiien Seareeon cas My 
Electro-Culture, Experimental (Lawrence) .. ... 66 Feb. In-Out Annunciator, The (Simonton)... .. 2... 48 Apr. 
Fil-Oscillator, Build the (Melen & Garland) .. .. . 58 May Decimal Counter, Ultimate (Meyer) 0. eee ee 45 Feb. 
Five Forty Pawer Amplifier, Build the (Meyer) May Digital Thermometer Module (Meyer) 69 June 
EL Ponel Driver (Huffnagle). May Digi-Viewer, Build a (Lancaster) . 4l Mar 
In-Out Annunciator, The (Simonton) 0. cee 48 Apr. Digi-Vista, Six-Digit Popular Electronics 
Laboratory 1C Power Supply (Valentine) ........00: 31 June (Meyer & Kay] ee ; Bee cect eee a [el ve 
Leslie Effect Simulator (Simonton)... 0. eee ee ve ST Mar. Equivalency in RTL Circuits (Tooker)... ..  .... 49 Feb. 
Light-Operated Bi-Stable Switch (Conner) ....... ... 70 Mar. Equivalency in RTL Circuits (Tooker). .ccccecce ce 39: June 
Millivoltmeter for FET Circuits (Tooker)... cee ee 45 Jan. Fil-Oscillator, Build the (Melen & Garland) ......... 58 May 
Moisture Sensor, Build a (St. Laurent) 67 Mar. Princeps Puzzle, The (Cuccia) 0. 0 cscs cee 26 May 
Princeps Puzzle, The {Cuccia} May Psych-Tone, Build the {Lancaster} 25 Feb. 
Psych-Tone, Build the (Lancaster) . Feb. Time Base Calibrator, Build a (Valentine) 33 Jan. 
QRP Thing, The (Olson)... .. 4... Feb. Time-Period Module (Meyer) 63 Jan. 
Resistance Decade, The Different (Fred)... 0. we 64 Mar. 
Timbre Gate, Build a (Anderton) oo... cece 29 Apr. EDUCATION 
Time Bose Calibrator, Build a {Valentine}... 08. 33 Jan. 
Time-Period Module (Meyer)... ..ccceccceece ctereeeees 63 Jan. Opportunity Awareness (Heiserman) 
Transistor Tester, Non-Destructive (Keith) 47 Mar. Home Study in Medical Electronics .. 00... ieee » 81 Jan. 
Voltage Regulator, VR 12 (Ball) 65 Apr. Selling: INV@NHONS..i.2... sececec secees costte octane mecen 84 Feb. 
Vox Gain Rider, Build a (Beaty) June Getting into Computer Servicing .... 0 eee ee 78 Mar. 
Wheatstone Bridge/Substitution Box, Build a (Callas) 62 Feb. Your Wages vs Average. ....ceccceceeeeesseeeentteenenees 85 Apr. 
2XY Calibrator, Building and Using the (Windolph) 34 Mar. Armed Services Electronics Schools. ...ccseecseenes 84 May 
10.7-MHz Signal Generator (Lewis).. 0.0... 61 Mar. Educational Benefits From Employers ...........0. 84 June 


98 POPULAR ELECTRONICS 


ELECTRONIC MUSIC PRODUCT GALLERY 


Psych-Tone, Build the {Lancaster} 25 Feb Acoustic Research AR-6 78 May 
Leslie Effect Simulator (Simonton) 51 Mar CTD IC Logic Design Program 78 June 
Timbre Gate, Build a {Anderton} 29 Apr Edsyn Saldavac 82 Mar 
Heathkit GD-29 Microwave Oven 78 May 
FEATURE ARTICLES Heathkit GR-370 Color TV 86 Jan 
Heathkit 18-101 Counter 76 Apr 
coustie Suniaces WiaveMey ices (Giskl 27 Mats Industrial Inventions Logic BPL-10 78 June 
Battle of the Giant Brains {Dill} Shee G30" AP he Lafayette RK-890 Recorder. 76 Abr. 
Cable FM, A Bonus for CATV Subscribers: (Lacy)...... 60 Jan. beader VEO SUT Oseillaveeper 78 Feb. 
Chemicals for Electronics (Cantos). 20 2. ee 25 Apr. 
Chemicals for Electronics (Cantor)........  .. ... 63 May Busse enna Boose Fen: 
Cryptolock, Build a {Busse)... . ... - se serene Ae Delt: Pens Lec oR AHO MRe cei vets BEAR Loa ace gay 
Digi-Viewer, Build a {Lancaster}... ..... ars 41 Mar. ie aK Nea re OL Nie ae a ee Taek: 
Digi-Vista, Six-Digit Popular Electranics (Meyer & U.S. Magnet [Extendo-Mag .- 2. wns ay a ae 78 Feb. 
Kay). este Pa Fi an: Winegard Sensar Antenna.. . Sr ireateensitees. Sena ee Ie 
Electricity & Physiology (Garrison) .. .. wens 27 denis 
Electro-Culture, Experimental (lawrence) ... .... 66 Feb. SCIENCE FAIR 
Electra-Culture, More Experiments in (Lawrence)...... 63 June 
Electronic Clinical Thermometer, Build an (Laughlin) 75 Jan. Electro-Culture, Experimental {Lawrence) .. ... . 66 Feb. 
El Panel Driver (Huffnagle).. .... 43° May Electro-Culture, More Experiments in (Lawrence). .. 63 June 
Equivalency in RTL Circuits (Tooker) 49 Feb. Electronic Clinical Theromometer, Build an 
Equivalency in RTL Circuits (Tooker} ae 39° June (pg MIA eas guts eeeeneeveccets fedGh tee — aedartss te Mans 
Five Forty Power Amplifier, Build the (Meyer)......... 49 Moy In-Out Annunciator, The (Simonton)... 0... 48 Apr. 
Leokoge Current & Electricol Shock (Jarrett)... ... 46 Mor. Princeps Puzzle, The (Cuccio}) © 2 2 ee 26 May 
Leslie Effect Simulotor {Simonton}... i a Sl MOK 
Millivoltmeter for FET Circuits (Tooker) .... . ... 45 Jan. TEST EQUIPMENT 
Moisture Sensor, Build a (St. Lourent) .. .. 2. 1... 67 Mar. 
Phono Cartridges, 15 Things We Do Know About Chemicals for Electronics (Cantor) : . 25 Apr. 
(Holt) . ety -26 Jone Decimal Counter, Ultimate (Meyer) os So xed, (AS FER 
Princeps Puzzle, The (Cuccia) .... 26 Moy Digi-Viewer, Build a (Lancaster) i a eet. A Mate 
Psych-Tone, Build the (Lancaster). pa RAGE Se Fil-Oscilloter, Build the (Melen & Garland) .. . 58 Moy 
Quiz, Switching Logic (Balin)... .. SR ke Oe 50 Mar. Laboratory IC Power Supply (Valentine), .. .. 0... 31 June 
Quiz, What Do You Know About Capacitors (Balin) 32 Jan. Millivoltmeter for FET Circuits (Tooker) 2 » 45 Jon. 
Single Woofer, Case for the (Weems) a .. 33 May Resistance Decade, The Different (Fred). .. .. . 64 Mar. 
Stereo Heodphones, Pick and Choose Among (Steele) 44 Apr. Time Base Calibrator, Build a (Valentine) 2» Boden: 
Timbre Gote, Build a (Andertan). .. i iene 2 Aprm Time-Period Module [Meyer] : $3 Jan. 
Transistor Tester, Non-Destructive {Keith} ‘ 47 Mar. 
HOME HI-FI/STEREO Wheatstone Bridge/Substitution Box, Build a 
(Callas) .., Ae ote See ea ee oreo - 62 Feb. 
Colossal Woofer, The (Weems)... 2. ce cere 47 June 2XY Calibrator, Building and Using the (Windolph} 34 Mar. 
Five Forty Power Amplifier, Build the (Meyer) .. 49 May 10.7-MHz Signal Generator, Low-Cost (Lewis) ... . . 61 Mar. 
Phono Cartridges, 15 Things We Do Know About 
COVEY Scent Reea with, tes ahicgostanscasehtaceesenenecaee seat aticsy 25 June TUTORIAL 
Single Woofer, Case for the [Weems]. a kaa BIUMOY 
Stereo Headphones, Pick and Choose Among Electricity & Physialogy (Garrison) .. 2.0... .. 27 Jan. 
(Steelejics, £5 -ncntimasieapiea.n eos acueaue 44 Apr. Equivalency in RTL Circuits (Tooker) +2 49 Feb. 
Stereo Scene (Holt) Equivalency in RTL Circuits {Tooker}. .. 39 June 
Is lt Music-or Sound?, cisco csciacs see oe. denny OBt-Jains Leakage Current & Electrical Shock (Jarrett). 46 Mar. 
All About Dolbycc suse aves te 571 ley 
It Was o Very Good Year.. .. page ZV Mar; USEFUL HOUSEHOLD PROJECTS 
The Best of Everything... ... - 82 Apr. 
Whefe. theoMusic “Sounds Besa a..% neo & = 4 86aMoy Charge Now, Build t': (‘\agleri).... .... 2253 Kors 
Those Redundant Volume Controls. ....... tees Ol June Clyptelacks:"B Gilg ie"(Busse) 3.24249 a0: 42 Jan. 
Vox Gain Rider, Build a (Beaty)... oe ccs ocean $8 June: (BIE Vistel, six Digit Fepular Flectrentes 
(Meyer S Kay! wswene ies Gh eacunedn aes oll done 
NEW DEVELOPMENTS IN ELECTRONICS Electronic Clinical Thermometer, Build an 
(Wea HINT ses Gece, wn Maecc ee cinerea: thspeieadsesites 75 Jon, 
Acoustic Surface-Wave Devices (Fisk) oe 27 Mar. In-Out Annunciator, The (Simonton) 00.00 cee 48 Apr. 
Chemicals for Electronics (Cantor)... we ee 25 Apr. Light-Operated Bi-Stable Switch (Conner) wn... 70 Mar. 
Chemicals for Electronics (Cantor) 63 May Moisture Sensor, Build o (St. Laurent} . 67 Mar. 
EL Pane! Driver (Huffnagle}... 43 May Vox Gain Rider, Build a (Beaty) ... . 58 June 


June, 1971 99 


INDEX 


TO VOLUME 35 


JULY-DEC. 1971 


COMMUNICATIONS 


CB and the Coast Guard (Humphrey).......... 42 Sept. 


Communications 
70 Aug., 69 Sept., 71 Oct., 79 Nov., 81 Dec. 


Crystal Calibrator for the Ham and SWL (Blair) 59 Aug. 


Distortionless Audio Compressor (Caringella}).. 25 Dec. 
Receiver Noise Figure and Sensitivity, 


Understanding (West)......... 00. 0c cee eee ee 33 Nov. 
Single Sideband for CB Is Now (Friedman).... 25 Aug. 
VHF Frequency Converter (Greenlee)........... 52 Dec. 
World Administrative Radio Conference (Gould) 69 Dec. 

CONSTRUCTION 
Add Triggered Sweep to your Scope (Garland 

Bie Molen) cri rcrschy secs te mene eee ooee eae os area 52 July 
Adhesive Stencil Technique for PC Boards 

(Anderson)i sin eee oe ote a bale etre rem 71 Dec. 
Amplifier Module, Hi-Fi (Trauffer)............. 59 Dec. 
Combination Lock, Electronic (Nunley)......... 51 Aug. 
Combinatien Lock, SCR (Fahnstock)........... 53 Nov. 
Continental Speaker System, The (Weems)...... 4l Aug. 
Crystal Calibrator for the Ham and SWL (Blair) 59 Aug. 
Distortionless Audio Compressor (Caringella)... 25 Dec. 
Drummer Boy, The (Simonton)............... 25 July 
Electronic Desk Calculator You Can Build, An 

OROberts ise io ene heed coats a tee arate Sa ceeet ene 27 Nov. 
Four-Channel Decoder, Build a (Meyerle)...... 52 July 
Intruder/Fire Alarm, Professional (Meyerle).... 61 Dec. 


low-Valtage Remote Power Control (Johnson)... 69 July 
Mini-Pyramidal UHF TV Antenna, 


Buildiai (Monsen): coc nd Sine eee en os 40 Dec. 
Plastic Tiger Audio Power Amplifier, 
Then (Mey enliners nyse se ae ce lees eyes Oct. 


Solid-State Bird, The (Simonton) 
Solid-State Laser for the Experimenter (Mims).. 46 Oct. 


Sports Amplifier, All American (Cooper)....... 29 Sept. 
Stereo Decoder, Unique (Reich) .............. 53 Oct. 
Underground Survey Meter, An (Pallatz)...... 63 Aug. 
Underwater Fish Finder (Green).............. 48 Aug. 
VHF Frequency Converter (Greenlee).......... 52 Dec. 
Voltage Monitor (Hammes).............0.0005 63 Nov. 
DEPARTMENTS 
Direct & Current 
Global Broadeasting............. 0.0 e eee eee 7 July 
Truck Hijacking and Electronics.............. 7 Aug. 
The Electronics Parts Distributor............ 7 Sept. 
A Typical Technician. ........... 0.02 e eee 7 Oct. 
Electronics and Noise Poliution............ 7 Nov. 
A Bigger and Better Popular Electronics...... 7 Dec. 
Out of Tune 
Princeps Puzzle (May ’71)...............0-- 94 July 
Drummer Boy, The (July ‘71).............. 100 Oct. 
Vox Gain Rider (June ’'71)................ 100 Oct. 


Solid State (Garner) 
79 July, 87 Au~., 87 Sept., 86 Oct., 82 Nov., 88 Dec. 


Tips: & “Techniques. ).¢<0sis:dn-12 le Mowe eceiite 90 Nov. 


100 


Sept. 


DIGITAL ELECTRONICS 
Add Triggered Sweep to your Scope 


(Garland & Melen)........... cece eee ee 52 July 
Digital Japan (Mann)........... 0c eee eee 50 Aug. 
Electronic Desk Calculater You Can Build, 

Ano (Roberts) itwteccn, cage crt oe nena cs 27 Nov. 

EDUCATION 
Electronics Bookshelf (Part 1) (Drumeller)...... 44 Nov. 
Electronics Bookshelf (Part 2) (Drumeller)...... 48 Dec. 


Opportunity Awareness (Heiserman) 
69 July, 77 Aug., 76 Sept., 78 Oct., 72 Nov., 79 Dec. 


ELECTRONIC MUSIC 


Drummer Boy, The (Simonton).............. 25 July 
FEATURES 
4-Channel Stereo is Here (Burawa)............ 47 July 


Are Modern Military Radars Infallible? (Judd).. 45 Sept. 
Can an Amplifier Tube have Zero Trans- 


conductance? (Bailey). ........ 6... ccc ee eee 42 Nov. 
CB and the Coast Guard (Humphrey)......... 42 Sept. 
Continental Speaker System, The (Weems).... 41 Aug. 
Destiny and Geomagnetsm (Garrison)........ 41 July 
Digital Japan (Mann)........... 0c eee eee ee 50 Aug. 
Don’t Bypass the Hobby Shop (Tooker)......... 50 Oct. 
Electronic Desk Calculater You Can Build, 

An (Roberts). nies ice 8 oe tee eae eget eee 27 Nov. 
Electronics Bookshelf (Part 1) (Drumeller)...... 44 Nov. 
Electronics Bookshelf (Part 2) (Drumeller)...... 48 Dec. 
Electronics Fights Noise Pollution (Silver)...... 61 Oct. 
Giant Billboard Antennas for Space-Age Radars 

(Mae yy) ae ee ES ee ee Sel Saree any Nace ee 44 Dec. 
Operational Amolifier (Port 1), The (Tenny).... 30 Aug. 
Operational Amplifier (Part 2), The (Tenny)..... 61 Sept. 
Plastic Tiger Audio Power Amplifier, 

The si Mey en) ites ircettnae mines ecoeeere cate. testes wove 27 Oct. 
Portable Radar Becomes a Reality (Humphrey).. 67 July 
Quiz, True-False Logic (Bell & Kish).......... 102 Nov. 
Receiver Noise Figure and Sensitivity, 

Understanding (West). ......... 00. c eee eee 33 Nov. 
Single Sideband for CB is Now (Friedman).... 25 Aug 
Solid-State Laser for the Experimenter (Mims).. 46 Oct. 
Solid-State Laser, Understanding the (Mims).... 35 Oct. 
Sports Amplifier, All Ametican (Cooper)........ 29 Sept. 
Substitute for Meters in Bridge Circuits, 

Ay (Friedman) sscke sr hee eo eee es 62 Nov. 
Testing Power Supplies (Demas).............. 67 Sept. 
Understand the System (Buchsbaum).......... 52 Sept. 
What Makes the Transistor Tick? (Wood)...... 49 Nov. 
What's Happened to Educational TV? (Belt).... 31 Dee. 


World Administrative Radio Conference (Gould) 69 Dec. 
HOME HI-FI/STEREO 


4-Channel Stereo is Here (Burawa)............ 47 July 
Amplifier Module, Hi-Fi (Trauffer)...........-- 59 Dec. 
Continental Speaker System, The (Weems).... 41 Aug. 
Distortionless Audio Compressor (Caringella).. 25 Dec. 
Four-Channel Decoder, Build a (Meyerle)...... 52 July 
Plastic Tiger Audio Power Amplifier, 

The: (Meyer) icesicc2 ice ak eee Sone ee 27 Oct. 
Stereo Decoder, Unique (Reich).............. 53 Oct. 
Stereo Scent (Holt) 

What is High Fidelity?..................5. 71 July 

Ten? Aichi: Fallaciess.6.0 20s. eer ee ees 70 Aug. 

All About Adjustments................ 00065 84 Sept. 

Setting Up a Tone Re-mrder..........-.005- 67 Oct. 

Answering Reader Mail.......... 0... ...006. 70 Nov. 

Selecting a Speaker System................ 66 Dec. 


POPULAR ELECTRONICS 


NEW DEVELOPMENTS IN ELECTRONICS 
Operational Amplifier (Part 1), The (Tenny)... 30 


Operational Amplifier (Part 2), The (Tenny).. 

Portable Radar Becomes a Reality acerca : - 

Single Sideband for CB is Now (Friedman)... . 25 

Solid-State Laser for the Experimenter (Mims)... 46 

Solid-State Laser, Understanding the (Mims).... 35 
PRODUCT GALLERY 


Avanti AV-527 CB Antenna.....-.-...-e rene 80 
B & K Model 1460 Oscilloscope......-.---.-- 82 
Calgon Heat Sink Paste............s see neers 78 
Chapman Ratchet-Offset Kit........-..5ee sees 82 
Garrard Zero 100 Turntable.......-...--2++++ 82 
Harman-Kardon CAD-5 Cassette Deck........- 80 
Heathkit GR-169 Color TV.....-... eee eee ee 82 
Heathkit HM-102 RF Wattmeter.......--..++- 78 
Heathkit IB-102 Frequency Scaler.......-.---.. 83 
Heathkit IM-105 VOM... ccc cece eee eee 80 
Heathkit IR-I18M Chart Recorder.........--.-- 65 
J & J Electronics Transistor Tester..........-+ 80 
Lafayette Guardian-6000 6-band Receiver.... 80 
Lafayette QD-4 Four-Channel Adapter.......--. 83 
Lafayette Telsat 924 CB Transceiver......-.-- 65 
Lendell Quick-Pick Tools........-.55ss20- ee: 80 
Magnecord 2001 Tape Deck.....+..-..-e eer ee 78 
Midg-Line Frequency Standard........--.+-++ 82 
Pioneer SX-2500 Stereo Receiver........--..-- 83 
Simpson Electronics Model A Transceiver.....- 82 
Stanton Dynaphase | Headphanes.........--- 82 
Teac A-24 Stereo Cassette Deck.....---..-055 65 
Unilarm Kab Kit Speaker Enclasure..........-- 83 
SCIENCE FAIR 
Drummer Boy, The (Simentcn’... 22.0.6. eee eee 25 
Solid-State Bird, The (Simonton)..........-.+5 58 
Solid-State Laser for the Experimenter (Mims).. 46 
Underwater Fish Finder (Green).......-..--+5 48 


TEST EQUIPMENT 
Add Triggered Sweep to your Scope 


(Garland & Melen).........6. 0.0052 eee eee 52 
Crystal Calibrator for the Ham and SWL (Blair) 59 
Substitute for Meters in Bridge Circuits, 


A (Friedman) x.c.ceccca ee ts Seo cate saeret a 62 
Testing Power Supplies (Demas)...........+-- 67 
Voltage Monitor (Hammes)............-++--- 63 

TUTORIAL 


Are Modern Military Radars Infallible? (Judd).. 45 
Can an Amplifier Tube have Zero Trans- 


conductance? (Bailey)............ 0.00 e ee eee 42 
Destiny and Geomagnetism (Garrison)........ 4l 
Don’t Bypass the Hobby Shop (Tooker).......-. 50 
Electronics Bookshelf, (Part 1), The (Orumeller).. 44 
Electronics Fights Noise Pollution (Silver)...... 61 
Operational Amplifier (Part 1), The (Tenny).... 30 
Operational Amplifier (Part 2), The (Tenny).... 61 
Receiver Noise Figure and Sensitivity, 

Understanding (West).........6. 0. .e ee eens 33 
Solid-State Laser, Understending the ‘Mims).... 35 
Understand the System (Buchsbaum).........- 52 
What Makes the Transistor Tick? (Wood)...... 49 

USEFUL HOUSEHOLD PROJECTS 
Combination Lock, Electronic (Nunley).........- 51 
Combination Lock, SCR (Fahnstock).......- ~ 53 
Low-Voltage Remote Power Control (Johnson). . 69 
Sports Amplifier, All American (Cooper)...... 29 
Underground Survey Meter, An (Pallatz)..... 63 
Voltage Monitor (Hammes).......... 6.000206 63 


DECEMBER 1971 


OW 
ww 


= s5e3 


Full of bargains on communications, 
electronics, and other special equipment. 


SHERDRACRUCCCRCRRE DECC CCRC CREO CRED DECREE OROE 
ECHO COMMUNICATIONS, INC. 


1038 S. Washington Ave., Cedarburg, Wis. 53012 
PHONE 414 377-5050 


Please send me Echo’s free catalog today. 
NAME Sec cisnscassctiosscsanernnnn seidnsxnetach Maudie ctteeresueeasees? 
Address ........ jee ecregeus Sieaxisneewie Ledeatinvae Apvoazeredeaueevck 


City eeirevsssessessdetiseeteetaes Pia iecan ences, State .......0000 


CRCRROCRTRCCRRCCRORCUG TRA RERER GEES 
CIRCLE NO. 8 ON READER SERVICE PAGE 


POPULAR ELECTRONICS 
SUBSCRIBER SERVICE 


Please include an address label when writing about your 
subscription to help us serve you promptly. 

Write to: P.O. Box 1096, Flushing, N.Y. 11352 

CHANGE OF ADDRESS: Please let us know you are moving at 
least six to eight weeks in advamce. Affix magazine address 
label in space below and print new address in space pro- 
vided. if you have a question about your subscription, 
oe address label to your letter. 


QOSRROSCRSRRBOCHSRRERGRSRCHREGE 


wang 


3 
air you have no label handy, print OLD address here. ¢ 
i] 


QP 
aa) 
mn 

leo i = 
pleose print Se 
= 

1 


q 
zip-code 


ee eee a ee ee 


CRIBE: Check these boxes: —{] New-(L] Renewal 
15 years $21 (1 3 years $15 C1 1 year $6 


SPECIFY: (J Payment enclosed—You get 1 extra issue per 
year as a BONUS! () Bill me later. 


[ 
\ 
io 
| 


eres 
TO SUBSC 


0574 


nome pleose crint 
oddress 
city state zip 


Add’ postage: $1 per year outside U.S., its possessions & Canada. 


101 


Popular Electronics 


ee? Electronics World 


INDEX 


AUTOMOTIVE 
Anti-Collision Systems for Autos (Holder) .......... 48 Oct 
Auto Battery Voltage Monitor (Morris) ............ 58 Aug. 
Solid-State Electronics for the New Cars, More 

(Drummond): (Pant Dina aa ws syetaan cease 63 Jan. 
Solid-State Electronics for the New Cars, More 

COrummond)”.(Parte 2). 2 Siacces carne visnercten te oe 78 Apr. 
Vehicle Alarm System (DiElsi) ........... 00. eee 51 June 

COMMUNICATIONS 
Amateur Station Helps Land Two Aircraft ........... 46 July 
Canada’s New Voice on Shortwave (Wood) .......... 44 Apr. 
Chasing DX on the FM Band (Wood) ............... 40 May 
Class “E’—CB of the Future? .................5. 37 Feb. 
Communications on a Light Beam (Heiserman) ....... 34 Apr. 
Communications Satellites (Buckwalter) ............ 28 Mar 
Crystal-Controlled Musical Instrument Tuner, 

Buildiva (Olson) ree an er Neneh, eon eee 55 Dec 
Directory of Mobile CB Transceivers (Houck) ........ 26 Aug. 
Public Weather Broadcasts 

from Coast to Coast (Granoff) ...............055 42 May 


Receivers for the Shortwave Listener (Part 1) (Hirsch). ..28 Nov. 
Receivers for the Shortwave Listener (Part 2) (Hirsch). .49 Dec. 
Report on Proposed Class ‘““E’’ CB Band (Humphrey). ..67 Dec. 


What Do Hams Do? (Waters) ...........000cc eevee 66 Mar 
CONSTRUCTION 

Aquarium Heater Control for Fish Fanciers (Donkin). .70 Sept. 

Constructing PC Boards (Sullivan & Brodsky) ....... 34 Sept. 

Contact Protects Panel Markings (Kunc) ........... 72 Sept 


Decid-o-tron, Build the (Newmire) 
Differential-Temperature Basement Ventilator (Ashe)...31 July 


Digital Logic Trainer, Build a (Cazes) ............ 42 Sept. 
Distortionless Preamplifier, Build a (Bongiorno) ...... 58 June 
Electro-Chemical Hygrometer (Giannelli) ............ 33 Oct 
General-Purpose Alarm, Build a (Brown) ........... 64 Sept. 
Head ‘N’ Tails (Crawford) ............ 0000 ceeeee 35 Jan. 
Intrusion Alarm, Infrared (Olson) .............20-- 51 Mar 
Bight-Minder: GEnst) ase. ic ceva, eee ech ceva ee 91 Sept 
PC Market, A Look at the (Burawa) ............... 46 Jan. 
Pest Control, Electronic (Greenlee) ................ 47 July 
Sound-Activated Photoflash Attachment (Leshkowitz)...74 Dec. 
Speed Timer for Model Cars, Build a (Harms) ....... 43 Nov. 
Steam Whistle, Electronic (Simonton) .............. 51 May 
Strobe Cube, Build a (Shaw) ..............0.00005 54 Nov. 
Surf Synthesizer, Build the (Simonton) ............. 45 Feb. 
SW Converter, A Simple (Lisle) .................- 96 Mar. 
Synthesizer, Four-Channel (Bongiorno) .............. 32 May 
Touch-Plate Power Switch (Nunley) ............... 50 Aug. 
Transistor Power Supply, Inexpensive (Tooker) ....... 35 May 
Transmitter for the Neglected Band (White) ......... 58 Jan. 
Tuner for the Neglected Band (White) ............. 68 Feb. 
Zener Diode Substitution Box, Build a (Sula) ........ 36 Oct. 
3.6-Volt IC Power Supply Regulator (Fred) ......... 42 Apr. 


116 


VOLUMES 1 AND 2 
JANUARY-DECEMBER 1972 


DEPARTMENTS 


Editorial (Snitzer) 


Popular Electronics—Including Electronics World....16 Jan 
New Developments in Audio ................00005 6 Feb. 
Parts for Construction Projects ................0- 6 Mar, 
Digital Circuits and Modules for the Consumer ...... 6 Apr. 
Hearing Aids and Hi-Fi ...... 0.0... eee ee eee eee 6 May 
Engineering Enrollments Down Sharply ............. 6 June 
The IEEE Show Was Down to Earth ............... 6 July 
Apollo Without Electronics .................0005 6 Aug. 
The New/Com Show ............. cece cece eeees 6 Sept. 
The Hi-Fi Power Rating Hassle ...............005 6 Oct. 
Electronics in the Kitchen ................0000. 6 Nov. 
Video Cartridges, Cassettes, and Compatibility ...... 6 Dec. 
Out of Tune 
Pioneer PL-12A Record Player (Jan. ‘72) .......... 8 Feb. 
VHF Frequency Converter (Dec. ‘71) .............. 8 Feb. 
Build a 175-MHz Prescaler (Apr. ‘72) ........... 89 July 
EDUCATION 
Education and Opportunities (Heiserman) .......... 107 Sept. 
Guide to Home Study Education in Electronics, A 
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Medical Electronics Technician, The (Holmgren) ...... 103 Oct. 


Minicomputers—What They Are and What They Can Do 

(Heiserman)? 2c eeccc ease ec silalets «ities 
Nuclear Radiation—lInsidious Polluter (Belt) 
PA Sound Systems (Sumberg) ............ceeceeree 
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Liquid-Core, Low-Loss Optical Fiber ............... 59 July 
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Radio Emergency Call Boxes .................0005. 54 Dec. 
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Triggered-Sweep Oscilloscopes ............-..-.- 80 Aug 
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Shure M688 Stereo Microphone Mixer ............. 64 July 
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Simpson 229 AC Current Leakage Tester ........... 70 Apr. 
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Simpson Model 260 Series 6 VOM ..............-- 68 May 
Superex Model FF-1 Headphones ............-..+.- 64 May 
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Telex Model CS-7 Communications Headphones ....... 76 June 
TFE Model PP-1A Step Generator ...............-- 81 Nov. 
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Cartridge Tape Player System ... ............-. 77 Jan 
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Precision Lab Power Supply (Ball) .............00- 32 Feb. Solid-State Parts Market, The .............05- 118 Mar. 
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Wheatstone Bridge, Inexpensive (West) ............ 34 Mar, New Color Sets and Programs ...........++.0-- 112 Jan. 
175-MHz Prescaler, Build a (Meyer) .............. 53 Apr. Trinitron—Still A Mystery? .......... cece eee 94 Feb. 
RCA Toes the Color Line ............ ca cece eeee 76 May 
THE SCENES Picking: A: GoodTW Mann ci os /sc0. ass Stee os gens este elec 78 July 
Test Equipment Scene (Prentiss) 
Communications Scene (Humphrey) Why Triggered Sweep Oscilloscopes? ............. 68 Jan. 
Incentive Licensing For Hams: Test Equipment Scene (Solomon) 

Progress or Discrimination? .................. 52 Jan. VOM’s, VTM's and TVM’s ............... 00 eee 114 Mar. 
Case For a National CB Organization, The ........ 64 Feb. Digital Instruments: What, Why and Who ........ 84 June 
Marine Gear Windfall For Hams .............4. 100 Mar. Vectorscopes For Showing Color TV Angles ........ 82 July 
Nicholas Johnson of the FCC ..............0000 96 Apr. Probes::For s Servicing): 3.6/4 ovis ceccaafivs tensa rere-s ove Si6 100 Sept. 
Harbor Police: Communications Afloat ........... 68 June Power Supplies—Power To The Circuit ........... 96 Oct. 
Automatic Identification of Transmitters .......... 65 Aug. Sine Waves and Scopes ......-..---eeeceeeeee 98 Nov. 
New Regulations and the Marine Radio Technician ..96 Sept. Semiconductor Testing ............ceeececeeeee 100 Dec. 
Search and Rescue Network ............-200085 100 Oct. 

Communications Scene (Parrish) TUTORIAL 
Scanners For Monitoring VHF & UHF ........... 102 Nov. Ampere’s Law (Heiserman) .........00--ce see eeees 98 Dec. 
Mac’s Service Shop (Frye) Analog Logic (Hannas) .........0c cece e eee eee 82 Apr. 
Radio Interference: Causes & Cures ............-. 94 Jan. Controlling DC Motors (Fleming) .............000-- 36 Mar. 
Getting the Most from Your Service Doflars ...... 102 Feb. Field-Effect Transistor, The (Shippee) ............-- 76 Aug. 
TVI From the Victim’s Viewpoint ..............- 70 Mar. Flip-Flop with Op Amps (Garland) ...........00000- 58 July 
Meter Accuracy Specifications .............2.00- 60 Apr. Fuses for Electronics (James) ..........0.000eee0ee 43 July 
Versatile Pocket Calculator, A ........ ccc eeeeees 58 May How and Why of the SCR, The (Wujek) ............ 69 Nov. 
Single Sideband for the CB’er ...............45. 64 June How Much Current is Fatal? .............eeeeeeee 31 Jan. 
Salvaging Ducked Radios ..............-.000005: 60 July Nuclear Radiation & Detection 
Shelf Life of Capacitors and Batteries ........... 68 Aug. {Part 1—Types of Radioactivity) (E!fo) .......... 53 Oct. 
New Breed of Test Equipment ................. 87 Sept. Nuclear Radiation & Detection 
Electronics and Car Thievery ..............0005- 88 Oct. (Part 2—Radioactivity Detectors) (Ello) ......... 66 Nov. 
Philosophy of a Kit Manufacturer ............... 88 Nov. Nuclear Radiation & Detection 
New TV Antennay A foi sseroreic niis,eisraiece ayes a aeeiav aia 90 Dec. (Part 3—Radiological Survey Meters) (Ello) ....... 62 Dec. 
Solid) State<(Garnern) 2 sic vctetameien Seow ae 102 Jan. Ohm’s Law, The Origin of (Heiserman) ............. 46 May 
Stereo Scene (Holt) Simple Solid-State Circuits for the Experimenter 
How Good Need a Turntable Be? ............--.-- 7 Jan. CHOP Man stole ie ore arth cecil oieker pr acrvens aoe eee See 66 Sept. 
Basic Hi-Fi Trouble-Shooting ...............--- 10 Feb. Solid-State Receivers, Fundamentals of (White) ..... 58 Feb. 
Ta VHRR eee FOR BUSINESS MEN + HOSPITAL PERSONNEL + DOCTORS * SALESMEN » 
SONAR 7 : SERVICEMEN « PROFESSIONAL 4ELP « EXECUTIVES « POLICEMEN & FIREMEN 
ak A basic necessity that has become indispensable to the man on the 
} move. SONAR PAGE adds hours of productivity and eliminates 
E ‘| costly delays. SONAR PAGE instantly locates and directs specific 
PAGE messages to you. SONAR PAGE can reach you whether you are 
7 5 indoors, outdoors, or in your car. 
| ||. © Designed for total large city coverage « Small, lightweight and 
VOICE and TONE comfortable to wear (only 7 oz.) © Works in difficult noisy weak 
- POCKET PAGER ii fringe areas « Greater battery life * Crisp, “Voice Fidelity’ Audio 
a KLMULABBEY ctiminstes deed spots * Compatible with existing two-tone sequen. 
Model SP 2518 $765 \ tial VHF systems. 
FCC Type Accepted 


under part 15, subpart C 
The SONAR PAGE is complete with 
a 110VAC charger. operating fre- 
| quency crystal, two precision tone 
reeds and plug in earpiece. Less 


SONAR RADIO CORP., 73 Wortman Ave., Brooklyn, N.Y. 11207 {| 
Please send me information on SONAR PAGE. Dept. 750 1 


| | 


| 

| Battery. | 
Nickel Cadmium Battery $10.00 ea. eri 2 | 
Sue BER Se ee ee 
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\C “Time Machine’, The (Jung) F ... 54 Nov 
Liquid Crystals for Electronics (Doering) ... 58 Jan 
New Fast-Charge Batteries, The (Mangieri) . 67 Nov 
Surface Charge Transistor, The (Heiserman) .102 June 
Thin-Film Laser Switch Bait doce Aaaw arsine 53 Jan 
Versatile IC Timer (Schopp) ......... . 98 July 
PRODUCT TEST REPORTS 
Active BETA-3 BCB Auto Antenna.......... 88 Nov. 
Akai Model 4000DS Tape Recorder 83 Oct 


DECEMBER 1973 


Archerkit Deluxe Electronic Ignition System 
B&K Model 281 Digital Multimeter .. 
B&K Model 501A Semiconductor Curve 
Tracer... 
B&K Model 1440 Oscilloscope. rae uae: 
BSR/McDonald Model 810/X Automatic 
Turntable wie 
California Instruments Model 8319 
Multimeter .... 
Courier Gladiator AM/SSB cB 
Crown Model DC-300A Power Amplifier 
Dual Model 1229 Automatic Turntable 
Dynaco FM-5 Stereo FM Tuner .. 
E,. F. Johnson Messenger 120 CE 
Transceiver ......- 
E. F. Johnson Messenger 323-M cB 
Transceiver 
Electra “Jolly Roger’’ Scanning Monitor 
REGCIVER oe pee cece 
Electrosonics International EM- S Monitor 
Receiver ..... Ree , 
Electro-Voice Model 4X4 Receiver 
Electro-Voice Models 1711 and 1751 
Microphones . 
Fanon/Courier Fanfare 200 cB Transceiver 
Fanon/Courier Fanfare 700 CB T-ansceiver 
Fisher Mode! PL-6 Sound Panel Saeaker .. 
Harmon-Kardon Model HK-1000 Cassette 
Deck a0 
Heath Model ‘AD- 1530 Stereo Cassette Deck 
Heath Model IB-1100 Frequency Counter 
Heath Mode! GC-1005 Digital Electronic 
Clock 
Heath Model GR-110 VHF Scanning ‘Monitor 
Receiver <<: 
Heath Model 1C-2108 Desk Calculator 
and Model IC-2009 Pocket Calculator Kits 
Heath Model IM-1202 Digital Multimeter Kit 
Hewlett-Packard Model 970A a 
Multimeter . 
James Model C-8600 Electronic 
Thermometer ne 
Jensen Model 4 Speaker ‘System, ; 
Jud Williams Model A Transistor Curve 
Tracer 
Jvc America, 
Preamplifier 5 
KLH Model Fifty- -Two “AM/Stereo ‘FM 
Receiver 
Lafayette LA- 524 Decoder/Amplifier 
Lafayette SQ-L Quadraphonic Decoder 
Lafayette SQA-50 4-Channel SHEUR Se 
Decoder 3 * 
Lafayette Radio Telsat. SSB- 50 ‘CB 
Transceiver ....... 
Marantz Model 500 Power Amplifier ry 
Marantz Model 2440 Quadradial 4 AJaptor- 
Amplifier Fi 3 
MITS 4- and 6-Digit Electronic ‘Clocks 
MITS Model 1440 Digital Eelectronic 
Calculator E : 
Pace Model 10-2 cB Transce ver 
Pace Mode! 223 CB Transceiver 
RCA WC-528 Transistor/Diode Checker 
RCA Model WE-130A Sound Level Meter 
RCA WR-515A Color-Bar Generator 
RCA Model WV-529A Multimeter 
Realistic Model TRC-46 AM/SSB C3 
Transceiver ‘ : a ne 
Realistic Model TRC-49 CB Transceiver 
Regency Model TME-16HLU FM Monitor 
Receiver : 
Sharpe Models 7 and 770 ‘Headphon3s 
Sherwood Mode! S-2400 AM/Stereco 
FM duner . 
Shure M91ED Phono Cartridge ..... 
Shure V-15 Type Il! Stereo Phono Cartridge 
SSI Quadrasizer |V 4-Channe! Adaptor 
Teac AS-100 Integrated Sterec Amplifier 
Teac Model 450 Cassette Tape Deck 
Technics by Panasonic Mode! SA-600X 
Receiver . 
Turner Super Sidekick Microphone 


~ransceiver 


Inc., Model VP- 100 Stereo : 
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83 


84 


. 84 


88 
84 
79 


76 


. 80 


89 
80 


Nov 


Wayne Electronics Model WT2 Transistor 
Tester 
Wharfedale W60E Speaker System 


TELEVISION 


Adjusting Your TV Set for Best Color (Waters) 33 Jan. 
Challenge of Slow-Scan TV, The (Humphrey) 49 Aug. 


Choosing a TV Antenna (Swearer) .......... 63 Apr. 
New RCA In-Line Color Tube ....... saya OS LSUIY! 
Picture-Tube Tester and Rejuvenator 

(Shippee) as emcsese.. 2.8 Pe cailvs's MS 2 ake MOO Ot: 
Play Your Own Game on TV ...... . 64 Feb. 


Reducing TV! on 6-, 10-, and 11-Meter Bands 

(WiINKIG BICC) is eerste eueeenes eer Nov. 
Thin TV Dispiay Panel Jan. 
TV Commercial Killer July 
Video Color Picture Player Uses Standard 


Audio: iGassettes! Goin cnsimrehee... ats ..112 June 
TEST EQUIPMENT 
Accurate Dwel!l/Tachometer Instrument, Build 
ane(MarQuerit}il wit > os memset i 2feeTA 67 Apr. 


Convergence Generator, Low-Cost (Ching) . 61 Aug 
Direct-Reading Capacitance Meter (Hileman) . 65 Feb. 
High-Quality Bench Power Supply (Robbins) . 33 Aug. 
IC Signal Generator, Low-Cost (Hoyt) ...... 34 Mar. 
Linear-Scale Ohmmeter for Accurate Reading 


(Ge) sae on Me sao oad : . 51 Sept. 
Little Giant Power Supply, Build the 

(Wicklund) eae dee cons iar : . 62 Feb. 
Logic Probe, Assemble a Low-Cost 

(GILSSian) erent en, eee sce sane. .. 56 Sept. 
Low-Cost Op Amp Tester, Build a (Garland 

and Melen) Dec. 
Millivolter (Tenny)* 22: eteces 05 «anedeten eee 44 Mar. 
Permanent 3.75-Volt Supply, A (Tooker) ....104 Jan. 
Quickie Inductance Checker (Rolf) ......., 98 Aug. 
Simple Test Instruments for Digital Circuits 

(OOK CT) error am ca ... 64 May 
Thyristor Tester, Build a (Robbins) fal... ae 45 July 


Understanding Ungrounded Oscilloscope 
Measurements (Herzog) ................. 67 May 
Understanding Your Triggered Sweep Scope 


TI OMMaSON ere te chee cciareume ¢ § etna ss oe 100 May 
Versatile, Inexpensive Semiconductor Junction 
STE ST CTs t CI AV UT) bela ie e eee are sys b 34 Feb. 
Frequency Deviation Meter, Your Own ...... 96 Aug. 
THE SCENES 
CB Scene (Spinello) 
Start of the Monitour ......... ee loeene? (May: 
REACT Aids in High-Rise Disaster sees. 96 June 
CB Goes to Washington ....... Es. ee 192: July 
CB Has a Birthday ........ mn wes ..-106 Aug. 
Class E: Closer to Reality eens at 99 Sept. 
ALERT: National CB Association ... . .. 98 Oct. 
Lawful CB Radio Nationwide .... gees = 10% NOV: 
Wea rEndliPRoSeeenG Onis: mace wedi ccc... orm 76 Dec. 


Hobby Scene 
114 Mar., 100 Apr., 76 May, 94 June, 91 July, 
100 Aug., 24 Sept., 26 Oct., 26 Nov., 22 Dec. 
Mac’s Service Shop (Frye) 
Modules and the Technician ......... yew sor Jani, 


Electrostatics at Work ........... ae... 90Feb: 
Zenith’s 1973 Color Line .. ec -d.s os nee. 88 Mar. 
Leakage Current Testing and Using Square 

WAVES" Feces itas reais mematygtcre gs .-. 93 Apr. 
Biological Effects of Flectrical Shock .. 86 May 
An Electronic Counter for the Technician .. 84 June 
Gas and Smoke Alarms .......... j 85 July 
Being an Amateur Pays Off .......... ... 84 Aug. 
Electronics in Automobiles ........... .. 86 Sept. 


About the New RCA Color TV Receivers .- 89 Oct. 
Motorola’s 1974 Color TV Receivers ...... 91 Nov. 
Solid-State Scene (Jung) 


New Devices and Applications ...... aeeee Ooevane 

Complementary MOS Logic .............. 98 Feb. 

More New Devices and Applications ...... 96 Mar. 

Devices for Communications ............. 119 Apr. 
96 


1C Comparators and Op Amps ............ 97 May 
Meet the IC Logic Families .............. 68 June 
New MOS Linear IC's .........., bares 821 D4 UULY, 
DYE CONVERETSE muss a Ee ee ee alee 69 Aug. 
Power GarlingvOns: {ceases ose ae eee 102 Sept 
NE? VIA) |, 2. i ae 104 Oct 
Solid-State (Garner) 
Semiconductor Availability .... ......... 103 Nov 
Gifts for the Holidays: . 2.0.6 ssc. cass. 79 Dec 
Stereo Scene (Holt) 
Gadgets for the Record Player ............ 42 Jan. 
The: Optimum Amplifier .. oles: can Saskia 12 Feb. 
Cassettes for Perfectionists ......... Dino eI MaTe 
Choosing Your Tape Recorder .......... 12 Apr. 
Do-it-Yourself Tape Recorder Setup ...... 12 May 
What's in a 4-Channel Name ............ 42 June 


Taping Off the Air 
From the Mail Bag 
How to Pick a Mike 


Loudspeaker Problems e Biohoee. 12 Oct 
Tone Controls and Equalizers ............ 12 Nov 
Record Player Troubleshooting ace ss wen, 2 Dec, 
Surplus Scene (Burawa) 
Dealers in the Boston Area ............. 115 Jan. 
More Dealers to Add to your List ........119 Feb. 
The Solid-State Parts Market ............ 118 Mar. 
How the Market is Shaping Up Behind 
the? S CON CSI a g-/cexk acne pea reer 122 Apr. 
Time to Add New Names to Your Dealer 
List? sth: dhctcten Gc fan eee... See Je 114 May 
Quick-Reference Dealer Guide—Pt. 1 ... 113 June 
Continuing the List of Surplus Dealers ...115 July 
How to Buy Surplus Computer Boards ....115 Aug. 
Poly-Paks, Inc.—A Dealer Profile ........119 Sept. 
Test Equipment Scene (Solomon) 
Using Audio Generators ................. 99 Jan 
Are Tube Testers Dead? ................ 104 Feb 
Multipath a: Crystals. cian cbeaisls « wbon a 70 Mar. 


Audio Generators and Ceiling Ambience .. 72 Apr. 
Testing Digital Circuits ......... 
R-F Sweep Generators ..........08.....4. 100 June 
Triangle Waves for Testing 
Untestable Factors 
Different Testers 

Frequency Counters 
Scopes and Probes for Digital Testing ....110 Nov. 


AN Ma gneti CID BS CUSSION) oe tins ss oes Oo 83 Dec 
TUTORIAL 

Additional Functions for Your Pocket 

Galculaton ARSCSt) eeccaitmae sem —e wsternee ate 64 Oct 
Battery Types and Their Characteristics 

(MUDOUIMe)| MRrseek errs... oe acute cee ene 172 Apr 
Design Your Own Voltage Regulator 

(Schuettpelz)@ cun<ceeeie. Nan 76 Apr 


Do You Know Your Bipolar Transistors? 
Part) (Sterg)) acm prvinseautes sis ime tees .... 58 Aug. 
Do You Know Your Bipolar Transistors? 


Rast t2.AStere), oo, Mee cae suanctt «lacie eet 91 Sept 
Do You Know Your Bipolar Transistors? 

Parts (Stera)) age, . ene pie .. 92 Oct. 
Do You Know Your DC Circuits? Part 1 

(Seidman) La. 6 erence teeaanar ys Ser ag 58 May 
Do You Know Your DC Circuits? Part 2 

(Seicinran): arte occas ite be actos meres ccs wo 90 June 
Do You Know Your DC Circuits? Part 3 

(Seidman)” .2..: 025 2208s. « Sa eee ..... 88 July 
Electronic Circuit Analogy Quiz (Balin) ...118 Apr 
Electronic Coupling Quiz (Balin) ........... 68 Aug. 
Electronics & Brain Control (Lawrence) ...... 65 July 
Electronics Crossword Puzzie (Richard) ... 64 Mar 


How Do Series-Connected Constant Current 
Sources Operate? (Bailey) ...... 
How We Measure Noise (Alsen) 


Mosfet, The (Mangleri)) sascmeocarces aces cee 
Understanding the Junction Field Effect 

MransistOn ssMAaNGierl)) 9 stucco wee 28 Apr 
What Are All Those Extra Components for? 

CUT MAN) Bis. wotsict als be oe Ae ee Rea 40 Aug 
Zener Diode, Theory and Applications, The 

(Mangteri)! Bias: caes 3 ws shtelsics ote aoa ee 40 July 
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JANUARY TO DECEMBER 1974 


COMMUNICATIONS 
AM/WWV Receiver, The Simplest 

(Grameller} sao by cores du aaa eee 58 June 
Antenna Sitching Methods (Moody) ...... .. 99 Mar. 
Deluxe Frequency Standard, Build a (Rolf) .... 80 Jan 
Direct-Conversion Communication Receiver, 

Build a (White) ............ DSTA GOSS SeaM 48 Nov. 
DX'ing Clandestine Shortwave Stations 

LEARY) atc a tosis Peele eee wee BGA ane 53 Oct. 
English-Language Shortwave Broadcasts 

(Legge) erent yee co vances eave. 41 May 
English-Language Shortwave Broadcasts 

(eg ge) ie 32 -f6 ei cieeern acinus oe 98 Sept. 
English-Language Shortwave Broadcasts 

(B@Qg 0) eel ei et Leto ae eee ee rae ee 79 Nov. 
FAA Weather Receiver, An (Robbins).......... 60 June 
Ham Antenna, Flag-Pole (McMahan) ....... +. 98 Jan. 
Ham Antenna, indoor 20-Meter 

(McMahan) ictafchccs neta aot cme tios 52 Oct. 
How the New FTC Hi-Fi Rules Affect You! 

(Feldman) eee ciate cn aah aoe ee 39 Nov. 
How to Break the 10-Words-Per-Minute 

Code Barrier (Humphrey)................... 67 July 
Laser TV System, Build a (Punis & 

O'Doninell)ii ct at hatin wren hen Oe 32 Nov. 
Light Beam Communications (Mims).......... 52 Feb. 
Microph ones for CB’ers and Hams 

RUT BIKY)! ohana ci avast Sa ea takes §2 Jan. 
Mobile CB Antennas, A User's Guide to 

VEVANRIA SC nent oe ple eet Ney eae 
Mobile CB Radios, Buying Guide to. 

Mobile CB Radios, Directory of .............. 52 Sept. 
Shortwave Receiver, Noise & Interference 

Filter for (Wicklund) .................0..005 56 Jan. 
Q Multiplier Boosts SW Selectivity 

BABU MAY os or eg eet et eel eckes as 32 Apr. 
Single-LED Transceiver (Mims) ............... 66 Mar 
Single Sideband, A Primer on (Trulove) ....... 41 Sept. 
Shortwave Broadcast Bands—And What 

to Find on Them, The (Wood) .............. 92 Feb. 
Shortwave Receiver, What to Look for ina 

(Wood) }2e8 a tao cits nent nny ee at ames 33 May 
Single-IC AM Receiver Projects, Two 

The Simplest AM/WWV Receiver 

trae MBA ore cay trons geek oe 58 June 

An FAA Weather Receiver (Robbins) ........ 60 June 
Standing Wave Ratio (Drumeller) ............. 69 Dec. 
VHF/UHF Scanning Monitors (Friedman) ...... 46 Feb. 
Voice Scrambler, Enjoy Private Messages 

with a (Wicklund) ................... cee eee 56 Sept. 
Walkie-Taikies: Something for Everyone 

(Eriedman)riicey. acme eestronnce darth 35 Apr. 
Whistlers and Other Strange R-F Noises 

PESTO Wr aye ae neice clgtaten nn 97 Mar. 

CONSTRUCTION 
Ampzilla, Get 400 Watts of Clean Stereo 

Power with (Bongiorno) .................... 22 Sept. 
ASCII Keyboard and Encoder (Lancaster) ..... 27 Apr. 
Automatic Photo Enlarger Controller 

(Giannellijne sacs eid neem ae a 51 Apr. 
Basic Digital Logic Course, Part 3, 

Build a VLC computer Terminal 

(Roberts & Bunnell) .................0...0.. 38 Dec. 
Capacitance Meter, Single IC 

(Garland & Melen) ................ 0.0.0.0 44 Feb. 
Capacitor Meter, High-Value Electrolytic 

CEERI RS heaven t ag Ata a meme the 


Car, Three Projects for Your (Caso) ... 
CMOS Microlab, Build The (Lancaster) 
Custom Meters from Salvaged Parts, 


How to Make (Koval) ..................0.00 41 Apr. 
Deluxe Frequency Standard, Build a (Rolf) .... 80 Jan. 
“De-Shockers," A Pair of (Wels) .............. 113 Jan. 
Digital Clock, Add a 10-Minute 

“Beeper™ to Your (Olsen) .................. 48 Aug. 
Digital Clocks, Portable Base tor 
106 


UIMCIABI IS S29 centre sae al swt teat ie Soke 91 July 
Digital LED Thermometer, Build a Versatile 
(POMP atten: cas iat ree an ter ic Tek ne 54 Nov. 


Digital Multimeter for Under $100, 

Build an Auto Polarity, Auto Zero 

ATES an ania tae meee ew) cee Oe ee 
Digiviewer (|, Build (Lancaster) .... 
Direct-Conversion Communication 

Receiver, Build a (White) ................... 
Double-Sided PC Boards, How to Make 

(Burawa)re ecco ehna a foe tc ree 
Electronic Digital Wristwatch, 

Build Your Own (Green).................... 
Electronic Salt Meter for Family 

Health, An (Lawrence) ...................2. 
ESP Testing Machine, Build an (Spector) 
Executive Digital Temper Countdowner, 


RG ARASH OG \ renee) tyes Moho, Ser ater 92 Dec. 
Fast-Acting Resettable Electronic Fuse 

PASSO e Decne nee eres Chr fons cle 87 Feb. 
Ground Fault Interrupter, Eliminate Risk 

of Fatal Electric Shock with the (Lo) ........ 44 Apr. 
Guitar Sound Intensifier, Build a 

LEAINGE eh ak eae ir cane ene 45 July 
Ham Antenna, Flag-Pole (McMahan) .......... 98 Jan. 
Ham Antenna, Indoor 20-Meter 

(MoMahan) fiicnciicuen ces orate a etn. 52 Oct. 
How the 741 Op Amp Becomes Super-Op 

PL StIgMINy.: clos yes ceoomaahieae ses 62 Feb. 
IC Digital Logic Memory Rroble (May)......... 33 Mar. 
IC Timer, Making Noises with the 555 

CR RING rai rue eine eg td tee 50 July 
Laser TV System, Build a (Punis & 

CRONE een ues peean Neen ouate earns 32 Nov. 
Measure Low Millivolts with a Multimeter 

(Hollabaugh) .................... 

Metal Locator, Low-Cost (Rolf) 47 July 
Nickel-Cadmium Battery Charger, 

Build @ Versatile (Lincoln) .................. 68 Oct. 
Nine Uses tor the 99¢ Wonder (Rolf) .......... 67 June 
Op-Amp Designer, Build the (Cazes) .......... 59 Mar. 
Osci-Tester, Build the Low-Cost 

(Holllabaugh) is 2 oe eae eet 64 Mar. 
Photo Tachometer, Measure RPM of Rotating 

Elements with the IC (Mangieri) ............ 54 Aug. 
Photoflash Tripper, 3-Way (Sound, 

Light, Manual) (Robbins) ................... 52 July 
Poisoned-Air Detector (Cohen)ictacenc er 55 Feb. 
Polarity-Sensing Continuity Tester, 

But a GUA) Soca eet Ube ue hy os oe 66 Oct. 
Power Line Monitor, Build an ac 

(McClellan)ictac tn te ie eee hoe 36 Oct. 
Power Supply, Low-Cost, Easy-to Build 

TANGO ONY oer oe eyo bast. cate tes 
Power Supply, Three-Way (Laughlin) 

Precision Seconds/Minutes Internal Timer, 

Buildiai(Collin)i sa sact centr tenons. 

Q Multiplier Boosts SW Selectivity & Gain 

(Rolty are eie. ce oe wel ange aon eens 


A-F Transistor Tester (Metzger) 
SCA Adapter Reveals Hidden Music & News 


on FM Receivers (Karkota) ................. 43 Oct. 
Scopewriter, The (Steinbaugh) ............... 33 Aug. 
Semiconductor Junction Tester, In- 

Circuit/Out-of-Circuit (Marks) ............... 58 July 
Shirt-Pocket Metronome, Build a 

(Mangieri) ................ Ae aarti One 69 Apr. 
Shortwave Receiver, Noise & Interference 

Filter for (Wicklund) ..........00...00.0.005 56 Jan. 
Simple Testers from "Junkbox" Parts 

(Taylor) ee Se erect eae eee IE oe 67 Jan. 


Single-IC AM Receiver Projects. Two 
The Simplest AM/WWV Receiver 


TOrMmener) ., 2 Yar erie yd on elene ee 58 June 

An FAA Weather Receiver (Robbins) ........ 60 June 
Single-LED Transceiver (Mims) ............... 66 Mar. 
Speaker System, Build a Large-Port 

(Weems) cone yes cau a aepreraee earl 5 43 Aug. 
Tape Recorder/Amplitier FET VU Meter, 

Build a (Berglas).............00 0.0 c eee 52 June 
Test Ideas, A Pair of Useful 

Check & Select PUT’s (Tenny) .............. 37 Oct. 


Use VOM as Dwell-Angle Indicator 


(Cameron): Sart riences 37 Oct 
Torture Box, Build the (Tenny) ..... ... 34 Feb 
Tremolo Adapter, Build a (Gardner) ........... 40 Mar. 


Voice Scrambler, Enjoy Private Messages 

with a (Wiclund) ...............0.0..... 
Voltage Indicator Using LED's (Grat) ron 
VU Meter, Lamp-Readout {Cohen) ............ 


DEPARTMENTS AND COLUMNS 


Amateur Radio (Brier) 


Getting Started in Amateur Radio........... 98 Oct. 
Art's TV Shop (Margolis) 

Checking Tube Nationality ................. 92 Sept. 

The Case of the Booby-Trapped Tube. ...... 96 Dec. 
CB Scene (Spinetlo) 

The Full-Time Communicator ............... 109 Jan. 
CB Scene (Buckwaiter) 

Antennas & Towers ..............2.... 000. 

Type Acceptance ....... 

Patches Come to CB 

Hearing and Speaking Accessories 

Who Repairs CB Rigs? ..................... 85 June 

Antennas for Cars .............. 0. cece cc eee 89 July 

Lightning and the CB Boater ............... 86 Aug. 

How to Boost Club Attendance ............. 102 Sept 

Mayday, Pan, Security ..................... 86 Oct. 

CB to the Rescue............. -... 86 Nov. 

New Antenna Rules ........................ 98 Dec. 
DX Listening (Hauser) 

TV and FM DX'ing .............00000.0 0000s 100 Oct. 

“Secret'’ Shortwave Stations ............... 80 Nov. 
Editorial (Snitzer) : 

A Service to Our Readers .................. 6 Jan 


Looking Over the Issue 
The Energy Crisis and Electronics ... 
The CB Pleasure Seekers ............. 
Qualitying TV Service Technicians ..... 
The Home "Pay TV” Connection....... 
Communications for the Boat Owner 
Editorial (Salsberg) 
Ounce New Lookin een cia annee wee eee 
Electronics Show Biz 
Twenty Years Ago ..... 
Run It Up the Flagpole ..................... 
Saltiin.the Wound ia. ansccie sae ewe aeeene 
Solid State (Garner) 
Predictions for 1974.00.00... 0.00. cece eee 
Consumer Products Engineering ........... 
Semiconductors in’ Medicine ............... 
Using MOS Devices ........ 
Blow-Out-Proof Transistor 
Interpreting Schematic Diagrams ........... 
Designing with Ingenuity 
Using Surplus Diodes ...................... 
Rewarding Projects with Medium- 
Power Transistors ............0. 00000000, 
Experimenting with Light 
Emitting Diodes 


Circuits Using Field-Effect Transistors ...... 90 Nov. 
Some Projects tor Holiday Giving........... 79 Dec. 
Stereo Scene (Holt) 
Electronic-Drive Turntables................. 12 Jan. 
Stereo Scene (Hodges) 
Cassette Recording Levels ................. 10 Feb. 
Noise on Records................ 12 Mar. 
Legislating Power Output Claims . 12 Apr. 
Do You Need Super-power? ...... 10 May 
New Speaker Designs............ 12 June 
Matching Tonearms and Cartridges . 14 July 
Speakers and Rooms .............. 22 Aug 
Some Untinished “Noise” Business . 22 Sept. 
Promises for 1975 22 Oct. 
Blazing Speakers . 22 Nov. 
Reflections on a Session at AES ............. 22 Dec. 
Test Equipment Scene (Solomon) 
Some Odds and Ends...................... 


Oscilloscope Vertical Amplitiers 
Digital Frequency Counters .......... 
4-Channel CAT Viewing ................ 
A Triangle Waveform Generator 
Checking Antenna Efficiency ........... 
Testing Internal Combustion Engines ... 
Grid-Dip Meters ..............0........ eee 
Uses for the VTVM or VOM................. 
Digital Multimeter Turned 
Frequency Counter ................0000.. 
Uses for Your Multimeter 


FEATURES & TUTORIALS 


Anatomy of a Stereo Phone Cartridge 
(Hlinsc hype oes. Sacer uet at arn te Ope 62 Sept. 


POPULAR ELECTRONICS 
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Audio Sweep Generators Save Time & 


Increase Accuracy, How (Paul) ...........-- 44 Mar. 
Basic Logic Course, Pt. 1 (Mims) ..........+-- 56 Oct. 
Basic Logic Course, Pt. 2 (Mims & Roberts).. 57 Nov 
Basic Digital Logic Course, Part 3 

Build a VLC Computer Terminal 

(Roberts & Bunnell) ...........---. seen eee 38 Dec. 
Bass Reflex Hi-Fi Speaker Systems, 

Design Your Own, Pt. 1 (Weems) .........-. 34 Jan. 
Bass Reflex Hi-Fi Speaker Systems, 

Design Your Own, Pt. 2 (Weems) ........--- 70 Feb. 
Career Opportunities for the Tech Rep 

(StQWer) css ie ee weet A ea = 69 Nov. 
Cassette, An Introduction to the (Waverly)... 33 June 
Cassette Tapes, Hirsch-Houck Labs 

Tests the New "Premium" (Hirsch)........-- 39 Aug. 
CMOS Operation, A Guide to, Pt. 1 (Jung) ..... 27 Mar. 
CMOS Operation, A Guide to, Pt. 2 (Jung) ..... 59 Apr. 
CMOS Operation, A Guide to, Pt. 3 (Jung) ..... 61 Aug. 
Color TV Receivers for 1975, What's 

new in (Margolis) ..........-. 0. eee eee ee ee 41 Nov. 
Computer Terminals Are Coming 


(SOIOMON) .... 6. . cece cree ee teens 78 Nov. 
Decibels, Understanding (Board) ..... ‘ 


Development of a Modern ECG (Frye)... .. 83 Jan 
Digital Filtering (Solomon) ...........------+- 63 Dec. 
Double-Sided PC Boards, How to Make 

(Burawa) 2.6.0.6... cece eee eee teres 27 June 
OX'ing Clandestine Shortwave Stations 

(StANDUTY) .. 66. cee cee eee teen eee es 53 Oct. 
Electronic Geriatrics (Frye) ......---.--0+-+0+- 96 Oct. 
Electronic Music, Pitch Generators 

for, Pt. 1 (Lancaster) ........-..-.0s ee eee ee 98 Feb. 
Electonic Music, Pitch Generators 

for, Pt. 2 (Lancaster) ........-...0 seen sees 50 Mar. 
Electronic Music Pitch Standards 

(Lancaster) .......... 0c eee eee ee eee ee 39 Jan. 
Electronics Music Synthesizer, 

Selecting an (Lancaster) ............-..+.-- 50 Oct. 
Electronic Sensory Aids for the Blind 


(MIMS) esteaneae oes crm nels owe Heir ee treme 59 July 


Electronics and the Energy Crisis (Frye) . 87 Apr. 
Electronics Crossward Puzzle (Kimsey) .. 46 Jan 
Electronics in Modern Sound Studios 

(Anderton) .....-.. 0. cece cece erence eee eee 65 Apr. 
Electronics Physics Quiz (Balin) .............. 89 Mar. 
EM Keyboards & Controllers, How to 

Select (Lancaster) ...........0.-e seer eee 42 July 
English-Language Shortwave Broadcasts 

(Legge) ......... cece crete eee cere ences 41 May 
English-Language Shortwave Broadcasts 

(URGE) wi 5 ees heater Rae er ar 98 Sept. 
English-Language Shortwave Broadcasts 

(Legge) ...... ce cece cece cence eect ees 79 Nov. 
General Electric Color TV Sets (Frye) ........- 94 Mar. 
Home TV Service Shop, How to Set Up a 

Ee: [e) |) 75 Aug. 
How to Break the 10-Words-Per-Minute 

Code Sarrier (Humphrey)........--.--++e eee 67 July 
IC “Time Machine". Applications for the 


(SUNG) fe qilace sant aes sae sie cclep aun ean oeertenes 
industrial Noise Levels ae 
Light Beam Communications (Mims) 
Light Up Your Circuits with LED's 

(SURG) ates tok trl siaie ois. ctetesmiolsiels Sears esi ee 
Microphones for CB'ers and Hams 

(Humphrey) ........... eee e erence eens 52 Jan. 
Mobile CB Antennas, A User's Guide to 

(Evanzia) ........-. cece eee eee nee eet 
Mobile CB Radios, Buying Guide to.. 
Mobile CB Radios, Directory of ...... a 
Pay TV—Present and Future (Kagan) .......... 
Quiz: What Do You Know About 

Resistors (Balin) ...........0- essence eens 
Radio Control Modeling, How to Get 

Started in (Marks) ..........0. 2 cece eee eee 
Random Tone Generator ............ 


Secrecy Through Electronics (Tatom) .. .. 56 Sept 
Servicing Without Service Data (Frye) ......... 89 Feb. 
Shortwave Broadcast Bands—And What 

to Find on Them, The (Wood) ...........-.. 92 Feb. 
Shortwave Receiver, What to Look for ina 

(WOO) . 60.6 cee eee te tenes 33 May 
Single Sideband, A Primer on (Trulove) ....... 41 Sept. 
Solid-State Photocells for Hobbyists, 

Pt. 1 (Lawrence) ........-. cece eee eee eee 48 June 
Solid-State Photocells for Hobbyists, 

Pt. 2 (Lawrence) ........-.. 00: eee eee eee ee 64 July 
Speakers in Phase?, Are Your (Weems) ......- 41 Mar. 
Standing Wave Ratio (Drumeller) ............. 69 Dec. 
Status Report: 4-Channel Tape Machines 

(Feldman) ...........-0 cece eee reece eee eens 33 July 
Suppressing Transients in Solid- 

State Equipment ............. cece eee eee ee 50 July 
Tape Recorder Specs, How to Evaluate 

(HIFSCH) 2.0.6. cece ee eee ete ee 46 Oct. 
Test Instruments, A New Wave of 

(EVanzia)scin -a/qititenieae sae Fons eevee eee 38 Oct. 
Tips on Kit Building (Frye) .......--.-...- eee 84 Aug. 
Transistor Selection Guide for 

Experimenters (Turino)............-.. eee 64 June 


DECEMBER 1974 


Triac, Why Use a (Solomon) .......-.------ +++ 86 Apr. 


VHF/UHF Scanning Monitors (Friedman) ...... 46 Feb. 
Walkie-Talkies: Something for Everyone 

(Friedman) ......-. 6.0. e cee e eee eee eens 35 Aor. 
Whistlers and Other Srange R-F Noises 

(Holford) 0.0... ce cece cece nce tenet eee eres 97 Mar. 

HI-FI/STEREO 

Ampzilla, Get 400 Watts of Clean 

Stereo Power with (Bongiorno) ...........-- 22 Sept. 
Anatomy of a Stereo Phono Cartridge 

(HIFSEN)) eco capo a deans aes eae AA RE aOR 62 Sept. 
Bass Reflex Hi-Fi Speaker Systems, 

Design Your Own, Pt.1 (Weems) .........--. 34 Jan. 
Bass-Reflex Hi-Fi Speaker Systems, 

Design Your Own, Pt.2 (Weems) .........--- 70 Feb. 


Cassette, An Introduction to the (Waverly}.. 33 June 
Cassette Tapes, Hirsch-Houck Labs 


Tests the New “Premium” (Hirsch).........- 39 Aug. 
Decibels, Understanding (Board) ..........-.- 94 Apr. 
Dobly-Encoded FM Broadcasts, New....... .- 46 Nov. 
Electronics in Modern Sound Studios 

(ANdEFtOn) 2.0.2. eee eee cee eee eee e eee tees 65 Apr. 
Four-Channel Disc Systems, s 

Special Report on (Hirsch) ........+-.5-00+- 53 Dec. 
Receivers, Amplifiers. and Tuners 

Special Report on (Feldman) .............-- 51 Dec. 
Record Playing Equipment 

Special Report on (Hirsch) ........---.-0+++ 55 Dec. 
SCA Adapter Reveals Hidden Music & 

News on Your FM Receivers (Karkots) ...... 43 Oct. 


Speaker System, Build a Large-Port (Weems) . . 
Speaker Systems, Special Report on 

(Tillet\eecats sete wea ake temas ces ae 
Speakers in Phase?, Are Your (Weems) 
Status Report: 4-Channel Tape Machines 


(Feldman) ..... 00. cece eee e cence eee ences 33 July 
Tape Recorder Specs, How to Evaluate 

(IESG) eer Rinses suerte ine oles nes bore te aiete = 46 Oct. 
Tape Recorder/Amplifier FET VU Meter, 

Build a (Berglas).......-... 00sec eee ee eee 42 June 


Tape Recorders, Special Report on 
(Hirsch) 6.0.60... cece cece reece e eens . 57 Dec. 
VU Meter, Lamp-Readout (Cohen) ........-.-- 44 Jan. 


PRODUCT TEST REPORTS 


American Curcuits & Systems 


Model MK1 Function Generator ............ 68 Nov. 
Antenna Specialists Model MON-41 

VHF Converter .......... eee eee eee ee eee ee 78 June 
Avid Model 103 Speaker System é 
Ballantine Model 3/24 Digital Multimeter ...... 86 Feb. 
Bang & Olufsen Model 3000 

Turntable/Tonearm ........ 0. eee cece eee 82 Feb. 
Branson Model B-220 Ultrasonic Cleaner...... 87 Feb. 


Browing Ltd AM/SSB Mobile CB 
Transceiver........... 

Calectro Mini Mounts 

Caringella Model TCG-1 Semicon- 


ductor Curve Tracer ........-.0. essere eee 84 Apr. 
Concord Model CR-400 AM/Stereo 

FM 4-Channel Receiver .........------++++: 65 May 
Courier Spartan SSB CB Transceiver ......... 84 Feb. 
Data Precision Models 134 and 245 

Digital Multimeters .............-... secre eee 78 Oct. 
dbx Model 119 Dynamic Range Enhancer ..... 71 July 
Design Acoustics Model D-6 Speaker 

System ....... 2. cece cece e eee eee e eet e eens 76 Oct. 
Digital Concepts Model CX-100 

Electronic Clock Kit... 2.2.0.6... cece eee eee 68 Aug. 
Drake Model SPR-4 Communications 

Receiver: ca. ecient cass eee Senecio ae 66 Nov. 
Oual Model 701 Single-Play 

Automatic Turntable ..........00. eee eee ee 76 June 
Dynascan Cobra CAM 89 C8 Transceiver...... 77 Oct. 
E.F. Johnson Messenger 250 CB 

Base Station ........... cence rene eee eee 73 Sept. 
EL instruments Model 001-K Digi-Designer.. 92 Jan 
Electro-Voice Interface: A Speaker System.. 76 Mar. 
EPI Microtower || Speaker System ............ 88 Jan. 
ESS Model 200 Stereo Power Amplifier ....... 73 Dec. 
Heathkit Model AD-1013 Audio 

Oscilloscope ......... cece cere eee e tence ees 78 July 
Heathkit Model AR-2020 4-Channel 

Receiversdac. satiric cameos ete o srsteitene 70 Oct. 
Heathkit Model GR-2000 Digital Color TV 

Receiver with Optical Remote Control 

BEGIOCKS Sets acy cca ttiaoarce tayo ine eieistonee rater eset 77 Apr. 
Helpmate Mode! C8-5 Automatic 

Garage Door Opener ..........- 0. ee eee eee 70 May 


ArnericanRadioHistory.Cer 


HM Electronics Model HM0310 VOM Plus ..... 79 June 
International Components Model 
1C-500 FET VOM .... 6... cece eee eee eee eee 
Kenwood Model KR-5340 4-Channel 
Receiver: fi... es ctensedad-geecsae. eluate 
Koss Model HV-1 Stereo Headphones 
Latayette Model LR-221 4-Channel 
Receiver 2.0... ccc cece eee teen eee teee 
Leader Made! LBO-302 Ouai-Channel 
Oscilloscope ...0. 0.0 .e cece eect eee ences 
Linear Systems Model SBE-18 CB 
TramsCe@ivel.. 6... ccc ence teen eee 
Mallory Madel CA3 Ultrasonic Alarm . 
Micro Electronic Systems Mini Drill Ss 
Mura Model 250-M Multimeter .............--- 
Onkyo Model TX-555 AM/Stereo FM 
Receiver’ cisncfcnte ski os ienteaiey eats els 
Pace Sidetalk Model C8-1023 AM/SSB 
CB Transceiver ......... 5. cece eee ener eee 
Pickering Model OA-3 Stereo 
Headphones .......... 0 cece e eee eee eee 
Pipneer Model QX-747 4-Channel 
Receiver nc abel ee eaten sees sane ge es 
Pioneer Model SX-636 Stereo Receiver 


RCA Model WR-525A TV Marker/Signalyst.. 68 May 
RCA Model WT-540A Leakage Current 

Nestle cae apart ee neers ee 67 Aug. 
Realistic Model TRC-248 CB Transceiver ...... 75 Dec. 
Robyn Porta-Scan 1000 Monitor Receiver ..... 78 Sept. 
Royce Model 1-408 Hand-Held CB 

MransSCeiVericscnncacis tse sede ee a eeremoness 66 Aug. 
Royce Model 1-600 Mobile CB 

Transceiver. ....... 0. cece cece nett cece eens 60 Nov. 
Sansui Model QRX-3500 4-Channel 

RROCOIVER: ars tetera the oditinen eertinioeraye 81 Apr. 
Sony Model NR-115 Noise Raduction 

Adapter ........ 0c ccc e ener een ete ee tees 78 Mar. 
Sony Modal STR-7045 Stereo Receiver ........ 70 June 


Sylvania Model RS-4744 Stereo Receiver ...... 74 Dec. 
Tag Electronics Water Alarm é 
Tandberg Model 3341X Stereo Tape Deck 


Tram Diamond-60 AM/SSB Transceiver ....... 81 Mar. 
Triplett Model 615-K Maintenance 

Mesterckits meas esate Meee sien eee 80 Sept. 
Wavetek Model 30 Audio Sweep Generator .... 76 Dec. 
Wollensak Model 8074 8-Track 

Cartridge Deck .........- 00. e cece reece eee 72 Sept. 


TEST EQUIPMENT & TV SERVICING 


Audio Sweep Generators Save Time 


& Increase Accuracy, How (Paul) ........--- 44 Mar. 
Capacitance Meter, Single-IC : 
(Garland & Melen) .......-..--.. 25. sence eee 44 Feb. 
Capacitor Meter, High-Value Electrolytic 

(Richard) .......... cece eee e eee tees 45 June 
Case of the Booby-Trapped Tube, The 

(Margolts) .......--.0.0 see eee ee eee . 96 Dec. 


Checking Tube Nationality (Margolis) 
Custome Meters from Salvaged Parts, 


92 Sept. 


How to Make (Koval) ...........--. 2: sere ee 41 Apr. 
Digital LED Thermometer, Build a 
Versatile (FOX) ...... 0. ce cece cece eee eee eee 54 Nov. 


Digital Multimeter for Under $100 
Build an Auto Polarity, Auto Zero 
(Green) ce-cicer so che as scuseerer nouns 
Digiviewe: ||, Build (Lancaster) . 


.. 33 Dec. 
. 63 Sept. 


Electronic Geriatrics (Frye) ......-.---- .. 96 Oct. 
General Electric Color TV Sets (Frye) .......-- 94 Mar. 
Home TV Service Shop, How to Set Up a 

(Margolis) ........... cess cece ee eee eee eens 75 Aug. 
IC Digital Logic Memory Probe (May) ......... 33 Mar. 
Measure Low Millivoits with a Multimeter 

(Hollabaugh) ......... 0... eee cece ee eee eee 52 Nov. 
Qsci-Tester, Build the Low-Cost 

(Hollabaugh) .......... cece eee eee eee 64 Mar. 
Photo Tachometer, Measure RPM of 

Rotating Elements with the IC (Mangieri)... 54 Aug. 
Polarity-Sensing Continuity Tester, 

Build a (Graf)... 0... cece eee eee tee eens 66 Oct. 
Power Line Monitor, Build an AC 

(McClean) ...... 00... e cece ee cette eee 36 Oct. 
Power Supply. Three-Way (Laughlin) . .. 62 Jan. 
FALF Transistor Tester (Metzger) .............-- 58 Aug. 
Semiconductor Junction Tester, 

In-Circuit/Out-of-Circuit (Marks) .........--- 58 July 
Servicing without Service Data (Frye) ........- 89 Feb. 
Simple Testers from ‘‘Junkbox"’ Parts 

(Tayloryes sisi. fe eer eect See 67 Jan. 


Simplest Test Gear, The (Frye) 88 Nov. 


Test Ideas, A Pair of Useful: 


Check & Select PUT’s (Tenny) .........-.+-- 37 Oct. 
Use VOM as Dwell-Angle Indicator 
(Cameron) ..... 06-0 cece eee eee e rete 37 Oct. 
Test Instruments, A New Wave of 
(Evanzia) 2.00.0... cee cence cece ete eee 38 Oct. 


Voltage Indicator Using LED's (Graf) 71 Apr. 
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JANUARY TO DECEMBER 1975 


COMMUNICATIONS 
Active Filter Sharpens CW Reception 

(Portne)? c2% eee eh case ees aeeie tte 49 June 
Apollo/Soyuz Test Project. Listen in to 

(Flagg) ssaise aise hte meat 76 July 


Base Station Equipment Directory ... 


CB Communication Range (Sands) .... .. 53 Aug 
CB Specifications Made Easy (Scherer) ........ 48 Mar. 
CB Transceivers. Special Report on ..........- 45 Aug. 
English-Language Shortwave Broadcasts 

for March-April (Legge) .....------e:e seed 82 Mar. 
English-Language Shortwave Broadcasts 

May to August (Legge) ......-.--.- see eee e ee! 67 May 
English-Language Shortwave Broadcasts 

for Sept. & Oct. (Wood) ............. eee eee 82 Sept. 
English-Language Shortwave Broadcasts 

for Nov. thru Feb. (Wood) .......-.5-- 6. eee 99 Nov. 
FCC Changes Some CB Rules, 

The (Craig)..........-- 101 Dec 


Hi-Lo Pass Filter (Ross) 
Light-Beam Communications, Experimenting with 


(MIMS) eshte, i ote ee reece ne 40 Apr. 
Marine Radiotelephone, What's New in 

(Buckwalter) ......... 6... cere cee eee eee 36 July 
Out-of-State AM Broadcasts, How to 

Listen to (Sundstrum) ..........0 eee eee ee eee 31 Apr. 
Semiconductor Laser Communications 

System, Build a (Mims) ..........-.45 0200-2 39 July 
Shortwave Newscasts in English (Wood) ....... 35 Feb. 
User's Buying Guide to CB Base Stations 

(MGNGIQN) S32 soso Stak Soot eaten eee 45 Aug. 
CONSTRUCTION 
Active Filter Sharpens CW Reception 

(Portune) ........0 cece eee eee ee 49 June 
Altair 8800 Minicomputer. Part ! 

(Roberts & Yates) .....-.- 0... e eee eee eee eee 33 Jan. 
Analog/Digital Memory Translator, Build a 

Portable (Sulmar & Eisenberg) ......-.-...--- 27 Apr. 
Audio-Frequency Meter, A Low-Cost 

(GREGN) 2s canscteevence a aoe ne aout ea 45 July 
Audio Sweep Marker Generator. Build an 

(PAU) Sarg ores cit tierce cai seoreererer ne ase .71 Oct 
Automobile Logic Alarm. Build an (Grater) ..... 61 Nov. 
Blacklight Lantern, Build a (McCormick) ....... 35 Apr. 
CD-4 Demodulator, Build a High- 

Performance (Dorren) ............0.e eee eee 39 Sept. 
Compander Enhances Hi-Fi Recordings. 

Low-Cost (Anderton) .......... 2.0. sere eee eee 38 Apr. 
Continuity Tester, Unique (von Muecke) ........ 33 May 
Converter Turns Counter Into a Digital VOM 

(Stein)isahe a eeantceaeeenanee tenes: 27 May 
Cyclops, Build (Walker, Garland & Melen) ...... 27 Feb. 
Digital Clock with Add-Ons, Update Your 

(Glick, McElwee & Marky) ..........-..5-.555 50 Feb. 

Out of Tume Correction ................-0 00! 6 Mar. 
Digital Marine/Auto Tachometer. Build a 

(Hilker) 28 onan eee 

Out of Tune Correction 
Digital Probe, Build a “Universal” (Tierney) ....48 Feb 
Digital Timer-Scoreboard for Athletic Events 

(HARMS) iti setae: sete eens Gee cares 27 Aug 


Electronic Dice, Have Fun With (Stitt) 
Electronic Wheel of Fortune Simulates 


Mechanical Game (Pascoe) ...............--- 69 Oct. 
Experimenter’s Supply. Zero-to-30V 

(McGahee) toca aie se tenes atone tata els 70 Feb. 
Hand Calculators. How to Add Functions 

to Simple (Shapiro) ..........-.-0- eee eee 38 Sept. 
High-Gain Rhombic TV Antenna, Build a 

(MOMSEN ic oe neo a3 cites crane coeeaets 58 Oct. 
Hi-Lo Pass Filter (Ross) ..........-..00- esse eee 38 May 
Home Emergency Light for “Blackouts” 

(Oldacre)i-2 3. sexe a. daaaeedae eso eee 31 July 
IC Speed Controller for HO Model Railroads 

(Pascoe)siacn iors hence nemo gree 58 Jan. 
Ignition Timing Light for Improving Gas 

Economy, An (Caristi) .......-.- 0-2. eee 50 Jan. 
Lister to Your Heart witn Doppler Ultra 

Sound! (Jatfejiics mec ncpeste Gere aye mite tc 60 Aug. 
Logic Probe, Build a Direct Reading (Stitt) ....54 Sept 

Out of Tune Correction ..............-----5-! 6 Nov. 
Minivolter. Build the (Hollabaugh).............- 46 Apr. 


DECEMBER 1975 


Motorola/AMI “6800"" MPU Computer Project. 
The First (Roberts & Van Baalen) .........-.- 
Muscle Feedback Monitor, Build a (Waite) é 
Out of Tune Correction ... 
Out of Tune Correction .........-.50-+ 2 ee eee 
Night Biking, Two Projects Add Safety to 
Alternately Flashing Taillights (Williamson) ... 
“Always-On” Bike Lights (Clinkenbeard) ....43 Mar. 
Omnidirectional Speaker System, Build the 


Plus-4 (Weems) .........-0 02 cee eee eee tree 32 Mar. 
On-Board Tester, A Simple (Frye)......-..-.--- 70 Aug. 
Op Amps. Getting Started with (Prensky) ..... - 46 June 
Oscilloscope Graphic Artist, The (Waite) ....... 53 Nov. 
Phase-Locked Loops. Experimenting with 

(Cohen) ......-.-----+ 


Out of Tune Correction 
Photometer and Enlarger Exposure Meter, 

Build a Wide-Range (Mangieri) 
Power Guard, The (Gilder) ......--..----+-2+55- 
Preregulated Power Supply, Build a 


(Baumgras) ..-.---.-. 002 eee eee 58 Nov. 
Programmable Music Box. The 

(Waite & Brown) ......--. se eee eres 63 Dec. 
Remote Control of Appliances and Lights. 

Low-Cost (Ellsan) ........ 026 e eee eee eee 46 May 
Scientific Calculator, Build an Under-$90 

(MOYEN) osc 5 cei es cogs ete Peale ene Ee 53 Jan. 
Semiconductor Laser Communications 

System, Build a (Mims) ......--...----2- 5-25 39 July 
“Senior Scientist ' Calculator, Build the 

(Meyer) ......... SI Ree Aves ea isieiertramestte S bs 33 Oct. 
Skin Temperature Thermometer 

(Shakespeare) .......-...-- 0 eee ee eee eee! 62 Sept. 
Squelching Circuit for Stereo FM Tuners. 

Simple (Dworsky) ....-..-.-2-2: sere e ee cree 71 Jan. 


Time/Oate Wristwatch—Only $75, Build 
a Lady's (Green) .........-.- 200 eee eee 
Timing Tester, Your (Davies) ........-.---.---- 
Titan Modular Stereo Power Amplifier, 
The (Harvey) .. 0.0.0.0 eee eee eee ee 
Transistor Identometer, Build the (Bailey) ...... 
Tug-Of-War (Frostholm & Lundegard) .......... 
Turntable, Build a Direct-Drive 
(Meyerle) ..... 6.0... cece teen eee eee 
VU Meter with No Moving Parts, A 
(MayhUGh) in: satan, tomcat cute otansa ere 


DEPARTMENTS AND COLUMNS 


Amateur Radio (Brier) 
Reception and the Atmosphere .............- 
Restructuring the Amateur Service .. 
Using the OSCAR Satellites ......... ‘ 
More on Restructuring Licensing ...... ...-. 
Art's TV Shop (Margolis) 
Mystery of the Pocket Power Supply 
The Missing Burst .......-..-2.0 eee eee ee’ 
CB Scene (Buckwalter) 
GBis Red) Baronvas oo. tonsa noted s 
Taking the Bark Out of Spark . ; z 
The Boom in CB Channels ..........-.-..-++ 
How to Mount Mobile Antennas ...........-- 
Microphone Techniques ....... 
Handling the VSWR Problem . 
Fundamental Blocking ..... 
Harmonic TV Interference . 
Speech Processing ........--.-.--5028 cree 
CB Scene (Craig) 
The FCC Changes Some CB Rules .... ...-. 
Computer Bits (Ogdin) 
A New Breed of Hobbyists ...........--..--- 


Hobbyist Interchange Tape System. . 57 Sept 

Software Tools ...........0 0c eee eee eee eee 102 Nov. 
OX Listening (Hauser) 

A World of NewS .........-005: eee eee eee 83 Mar. 

Try a Little TV DX-ing This Summer .........- 68 May 

Antarctica Calling .............0e eee eee eee ed 80 Sept. 

What to Look for in a SW Receiver ......... - 98 Nov. 
Editorial (Salsberg) 

The Home Computer is Here ..............--: 4 Jan. 

it's a Tough World Out There .........-....-. 4 Feb. 


The Root of It .............-0-- 
Chicago 1n the Winter 
Testing ... Testing .... 
The Videodisc Cometh 


AmericanRadioHistorv.cCom 


The ATIS Connection 
No Frowns in Distributor Land .. 
About Editorial Bull Sessions ... 
New Product Warranty Law .... 
The Metrication Waiting Game ........ : 
The Art of Prognostication ............+-+.+++ 
Experimenter’s Corner (Mims) 
A Programmable Timer/Counter 
Light-Activated SCR ..........-. eee reer eee 
Applications for Quad Op Amps 
Solid State (Garner) 
Predict ons for 1975 ........ 6.0 eee 
Using Thermoelectric Devices .. 
Experimenting with LED's 4 
The Photo Detector/Power Amplifier IC ...... 
A Look at DC Converters ........-. 0-20. eee 
The Valtage Comparator .........-.--.----! 
Many Uses for Flasher/Oscillator . 
Audio Amplifiers for Hobbyists ... 
New IC's for Digital Watches .. 
The Goodflasher, Part Wl........-.-.-2--2- +d 
Calculator Chips for Other Circuits .. 
Solid-State Gift Giving ........--...-.+-e eee 
Stereo Scene (Hodges) 
Mikes and Miking..........-.-.0: eee eee 
Tape-Head Alignment : 
Tape Bias and Equalization .........-...---- 
A Short History of Four-Channel...........-- 
Good Stereo ...... 6... cece eee eee 
Non-Technical Demonstration Records .. 
Choosing an FM Antenna ... 
Will Audio Go Digital? ........ 
Starting with a Lacquer Disc .. 
What's New for Hi-Fi in 1976? ..... : 
Clearing Up Some Odds and Ends .......... 
Test Equipment Scene (Solomon) 


Rejuvenating Elderly Equipment ............. 98 Jan. 
Learning to Live With Digital ..............-5 88 Feb. 
Some Rules for Using Equipment............ 78 Apr. 
Tuning the VITS ...........------ . 86 May 


Grounding.........50 eee eee eee 
Testing CB Modulation and Capacitors .. 


Checking the Sweep Generator “Birdie” ....79 Sept 
Using Diodes in Power Supplies ..........-. 100 Oct. 
A Dua-Polarity OC Meter ..........--.-.+-- 104 Nov. 
The Microprocessor Revolution ..........-.- 99 Dec. 


FEATURES AND TUTORIALS 


AC Digital Clock, How Accurate is Your 


(Comhtim) «0... cece cece tee eee need 38 May 
Altair 8800 Minicomputer, Part 2 

(Roberts & Yates) ..........-0-. eee eee eee 56 Feb. 
Apollo/Soyuz Test Project, Listen in to 

(Elagolnionermtn eh cee ce nae: 76 July 
Base Station Equipment Directory ............- 48 Aug. 
Biasing ~ransistors, A Simple Method for 

(Cherry) cassis maestence tee 42 June 


CB Communication Range (Sands) ..... 


CB Specifications Made Easy (Scherer) . 48 Mar. 
CB Transceivers. Special Report on . 45 Aug 
4-Channel Equipment Report (Hirsch) ........-- 58 Mar. 
Clock Radio, How to Service a (Frye) .........- 72 Mar. 
Color TV Picture Tubes. The New (Margolis) ...51 Mar. 
“Debounce” Mechanical Switches for Digital 

Logic Use, How to (Gray) ....--.-- 2. .6 eee eee 51 Oct. 
Electromc Crossover Networks for Hi-Fi 

(Feldman) osc: noses ecient 33 Aug. 
Electronic Organ, How to Choose an 

(Anderton) ........ 0.02 e cece tence ene eens 27 Mar. 


English-Language Shortwave Broadcasts 
for March-April (Legge) .......--0----00----/ 
English-Language Shortwave Broadcasts 
May to August (Legge) .-.....--.-.-- eee eee 
English-Language Shortwave Broadcasts 
for Seot. & Oct. (Wood) .....-....-.-- eee eee 
English-Language Shortwave Broadcasts 
for Now. Thru Feb. (Wood) .....-..-.---- 2 ee 
FAA Electronics Technician, How to 
Become an (Sear) ......0 . 0. e eee cee eee 
—M Tuner Specs. How to “Read” (Hirsch) - 
Frequency Synthesizers Work, How (Sear) .... 
HicFi Focus! oni gaes sass eee onn ess seen eee ae 
Build a Direct-Drive Turntable 
(Mevyerle) ig oie. cck serene eecemenies AS oe 
How Good are Ferrichrome & Other 
New Cassette Tapes? (Hirsch) ...........-+ 
New Trends in Hi-Fi Electronics 
(Feldman) ..........00 00. c cece rece eens 
Choosing a Phono Cartridge (Hirsch) ........ 

A New Standard for FM 
Tuner Measurement Part 2 (Feldman) 


Home Video Discs, Here Come the (Winslow) . .38 Nov 
Imitating Musical Instruments with 

Synthesized Sound (Lancaster) .............+ 37 Aug. 
Industry Standard tor Tuner Measurement, 

Part | (Feldman) .......... 0-022. e eee eens 50 Nov. 
Karnaugh Maps for Fast Digital Design 

(Davishise ocean ness crc wmemce nce aeatie 50 Sept. 
Keying and VCA Circuits for Electronic Music 

Instruments. Part | (Lancaster) ............../ 60 Jan. 
Keying und VCA Circuits for Electronic Music 

Instruments, Part Il (Lancaster) ..........---- 37 Feb. 
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We're one of 
the country’s 
largest Mail 
Order Houses 
of Stereo 
Equipment 
and Musical 
Instruments. 


Our volume buying power enables 
us to pass the savings on to you. 
Listen to us ... You can’t go 
wrong. 

SCOCCCHCHSCHOR COCR ORLELO CE e 


Fill out this coupon and mail to address 
below for our latest Free Catalogs. 


OAUDIO CATALOG 
OOMUSICAL INSTRUMENT.CATALOG es 
REsli2e 


STEREO_, 
DISCOUNTERS 


7A AYLESBURY ROAD CTIMONIUM, MD. 21093 
[301] 252-6880 
CIRCLE NO. 58 ON FREE IKFORMATION CARD 


BE A 


You'll EARN MORE, LIVE BETTER 

Than Ever Before in Your Life 
You'll enjoy your work as a Locksmith 
because it is more fascinating than a 
hobby —and highly paid besides! You'll 
go on enjoying the fascinating work, 

ear after year, in good times or bad 
Lecaute you'll be the man in demand in 
an evergrowing field offering big pay 
jobs, big profits as your own boss. What 
more could you ask! 

Train at Home — Earn Extra $$$§ Right Away! 
All this can be yours FAST regardless 
of age, education, minor physical handi- 
caps. Job enjoyment and earnings begin 
AT_ONCE as you quickly, easily learn 
to CASH IN on all kinds of locksmithing 
jobs. All keys, locks, parts, picks, special 
tools and equipment come with the 
rcourse ut no extra charge. Licensed 
experts guide you to success. 

Mustrated Book, Sample Lesson Pages FREE 
Locksmithing Institute graduates now 
earning, enjoying life more everywhere. 
You, can, too. Coupon brings exciting 
facts from the school licensed by N. J. 
State Department of Ed., Accredited 
Member, Natl. Home Study Council. 
Approved for Veterans Training. 


LOCKSMITHING INSTITUTE. 
Div. Technical Home Study Schools 
Dept. Little Falls, N. J. 07424 
LOCKSMITHING INSTITUTE, Dept. 1473-125 
Div. Technical Home Study Schools 
Little Falls, New Jersey 07424 Est. 1948 
Please send FREE illustrated Book—’*Your Big Oppor- 
tunities in Locksmithing,’' complete Equipment folder 
and sample lesson pages—FREE of all obligation— 
{no salesman will call). 
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“(have already 
master keyed my 
Elks Lodge and 
38 apartments ... 
soyouseemy 
locksmith course 
is practically 
paid for," 

Adelindo Orsi, Jr. 
Azusa, Calif. 


KEY MACHINE 
locks, picks, 
tools supplied 


with course, 
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Light-Beam Communications. Experimenting 


WITN(MIMS) 2 creat atta ee tires oo aes 40 Apr. 
Lightning Damage Insurance Jobs (Ery@joei enn 72 Jan. 
Liquid Crystal Display, Getting to Know the 

(McClellan) .............. 0000... 00s 


Out of Tune Correction 
Marine Radiotelephone, What's New in 

(Buck waltenjevteori sherk a ee om 36 July 
Matching Tape Decks to Magnetic Tape 

HF OOO Sadao ct oe Noeeeae ee 
Mysterious “Negistor”, The (Phares) 
National TV Network?, ANew.............. 
Out-of-State AM Broadcasts, How to 

Listen to (Sundstrum) ...............000-0 00 
Phase-Locked Loops Work, How (Cohen) ...... 
Power Supplies, How to Design Your Own 

(Huliman)ycayecrcrsnor seo repaint een 

Out of Tune Correction ...................... 
Power Surges and Semiconductors 

PE OMIOU erate cnn chon mean. are 
Programming Notes for the Altair 680 

uComputer (Roberts & Van Baaten).......... 
Read-Only Memories. How to Program 

(Pascoe) Raat nanwitted vam tial eats ate ae 
Resistors. Precision Matching of (Demas) . 3 
Shortwave Newscasts in English (Wood) ....... 
Solid-State Image Sensors—TV Camera 


Tube Successor? (Garland & Melen) ......... 43 Jan. 
Solid-State Oscillators, How to Design 

(tuflimany iat auewap fenton tN seen yy 61 Oct. 
Taming Static Electricity (Frye)................ 75 June 
Thyristor Circuitry for Electronic 

Photoflashers (Frank) .........0.0....0.0 000, 39 Jan. 
Timbre and Voicing Circuits for Electronic 

Music (Lancaster) ....................0..... 31 June 
Transtormers, What do You Know About 

(Balin): cram ian Neate eras Leryn 


UART. Understanding the (Smith) 
User's Buying Guide to CB Base Stations 


(MCV6Igh) tect cern se me remem eens 45 Aug. 
What Does Your Stereo Receiver Dollar 

Buy ?i(Hirsch axe saqienteansny icone eee cee 33 Sept. 
HI-FI/STEREO 
CD-4 Demodulator. Build a High- 

Performance (Dorren) ............0.. 00.000 39 Sept. 
4-Channel Equipment Report (Hirsch). ......... 58 Mar. 
Compander Enhances Hi-Fi Recordings 

Low-Cost (Anderton) ...........0.....000 0005 38 Apr. 
Electronic Crossover Networks for Hi-Fi 

(Eeldnan areca roe ein hes eh mein re eet 


FM Tuner Specs, How to “Read” (Hirsch) .... 
He FIN ROCU SHON aimeh ae sna Sega ren ie dan 
Build a Direct-Drive Turntable 


(Maye tle yin oie fortran ncriey en heave wet rar er 41 Dec. 
How Good are Ferrichrome & Other 
New Cassette Tapes? (Hirsch) ............. 46 Dec. 
New Trends in Hi-Fi Electronics 
(Feldman)sayosecsacen iy eee rea ete 49 Dec. 
Choosing a Phono Cartridge (Hirsch) ........ 59 Dec. 
A New Industry Standard for FM 
Tuner Measurement Part 2 (Feldman)...... 61 Dec. 
Industry Standard tor Tuner Measurement. 
PALI PSHM) co an ceceaiee Selatan 50 Nov. 
Matching Tape Decks to Magnetic Tape 
(Feld man)ec. tome) Mates Seen eae ppiclayer 34 May 
Omnidirectional Speaker System. Build the 
Plug-4 (Weems). sc2dghc.0y albus onhasien seek 32 Mar. 
Squelching Circuit for Stereo FM Tuners, 
Simple:(Oworsky)s./. 06 coves casinncesea sete: 71 Jan. 
Titan Modular Stereo Power Amplifier, 
UNei (Harvey) sen sed us cyee ei nly eer es 27 June 
VU Meter with No Moving Parts, A 
(Mayhugn) tt .taant man tay ehers saan Samer 40 Feb. 
What Does Your Stereo Receiver 
OollariBuy?:(Hirschiicct iin 2ee east 33 Sept. 


PRODUCT TEST REPORTS 


Audioanalyst Model A-200X Speaker System ....78 Oct 
B&K Model 520 Transistor Tester .............. 80 Oct. 
Burwen Model ONF 1201 Dynamic Noise 

BU tetra yeers crs: tun totes Cen Cac etgiy he eta cee 56 June 
Courier “Cruiser” Mobile AM CB Transceiver .. .61 July 
Crown Model VFX2 Electronic Stereo 

Crossover System ............6..0.0 cece eee 69 Sept. 
Oana Laboratories “Danameter” OMM......... 62 June 
Data Technology Model 20 Bench-Type and 

Model 21 Portable Digital Multimeters ....... 68 Feb. 
Oynascan Cobra Model 29 AM CB 

MANS COWGIs 8. cinta mek ne Su ceoe ect een 67 Aug. 


Edmund Scientific Kirlian Electrophotography 


Biter ha ee Meee MeN oak bere oe te ete ON, 82 Jan. 
E.F. Johnson Messenger 123SJ CB 

Mobile Transceiver ..............0...000..04 86 Dec. 
Electra Bearcat 101 “Digital” Scanning 

MIGHNGHe aC ar enercn asin om vemos: 79 Nov. 
EL Instruments Model PG-2 Pulse 

Generatorikites sare ccm crest ae wa re! 60 Apr. 
Exact Model 190 Function and Model 195 

Sweep/Function Generators ................. 68 Aug. 
Fluke Modet 1900A Multi-Function 

Frequency Counter ..................0.00..4 87 Dec. 
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Garrard Zero 100SB Turntable.......... fetes 
Heathkit GR-400 “Digital” Color TV 
ReceiveriKiticneann ta naires got aw tank ia: 


Triggered-Sweep Oscilloscope ............... 
Heathkit/Thomas Model TO-1260 Electronic 
Organticns syn Sanne cote Ana remeber 
Heath/Schlumberger Model SG-1271 
Function Generator ............... 0c... eee 
Hewlett-Packard Model 53814 Frequency 
COunte rea at cuanupasten tiara nae ete pay 7 
Hickock Model 440 Transistor Curve Tracer ... 
Hy-Gain Model 623A AM/SSB Base Station 
CG TRAASGGIVEt . oi. ..a4 esd hias deoess 
AO Model B3A Dynamic Range Expander... 
JVC America Model CO-1669 Cassette Deck ... 
Kensonic Model C-200 Preamplifier ............ 
Koss Phase/2 +2 Quadrafone 4-Channel 
PaO Rites ores dh nutans ede toe Sen a ow aati? 
Lafayette Com-Phone 23 Mobile CB 
PRON BOBIVESitrt oe Ve, en Panes eau gg 
Lectrotech Model BG-10 Color Generator 
McKay Oymek Model DA-3 Active AM 
AUBIN oo nse ahaa eens outcast 
Marantz Model 4270 AM/FM Stereo 2- 
Quadradial 4 Receiver ...................... 
Nakamichi Model 500 Cassette Deck ....... 
Ortofon Model VMS-20E Phono Cartridge 
Pace Model 2300 Mobile CB Transceiver 
Pearce-Simpson Bengal AM/SSB CB 
TANSCRIVE ean k ee arc in nce ane 
Phase Linear 4000 Stereo Preamplifier .. 
Phillips Model RH-532 Speaker System 
Pickering Model XUV/4500Q CD-4 Phono 
Carttidge ss. cca anrnaancaasi ae nee seae 
Pioneer Model PL-71 Record Player ........... 
Pioneer Model RT-1011L Stereo Tape 
OCONEE yh tev aclu tian aoeh ken yen eS 
Pioneer Model SE-700 Hi-Fi Headphones ....... 
Pioneer Model TX-9500 AM/Stereo FM 
TUNG Gr eran rye er Pee eer ety es 
Realistic Model PRO-6 Portable Scanning 
ROCGIVER I. iran mit pts son ale Myr en any 
Realistic Model STA-250 AM/Stereo 
EMUR@Cel vera cheery aan hear cat aoe ce 
Regency Model ACT-C4H Scanning 
Monitor System oc cic g ack ow esa 
SAE Mark IVDM Basic Power Amplifier ..... 
Sansui Model 771 AM/Stereo FM Receiver ...... 
SBE “Formula 0” Type 26 CB Transceiver ..... 
Sherwood Model S-7310 AM/Stereo FM 
RBC Cite IAG Gat cae ey a eer 
Shure Model M95ED Stereo Phono 
SOUS Sethe ht cae oe oe, hanes eee 
Sony Model TA-4650 V-FET Stereo Amplifier... 
Sony Model TC-645 Open-Reel Tape Deck ..... 
Stanton Modet 8004-11 Record Playing 
SIG Meta ltind Cee nen treks ceases AU ve 
Stanton Model 681EEE Stereo Phono 
Cartridges mone ye: heat unwise an) 


BORG M teen Fatah oer aer tina cpt tee Seeclaa 
Technics By Panasonic Model T-200 
SPRAKEL Syste mis oh xe coh oys vera aaaek 
Telephonics Model TEL-101F 4-Channel 
Headpnonesenne eerie amare ee ee 
Tram Diamond 40 AM CB Transceiver .......... 
Vector Electronic Model P 173 Wiring 
Be Tici li eeratira ann per ae re a eas 
Yamaha Model CR-800 AM/Stereo FM 
Ber evetrn toot intents ey heater 


TEST EQUIPMENT AND TV 
SERVICING 


Audio-Frequency Meter, A Low-Cost (Green)....45 July 
Audio Sweep Marker Generator, Build 

Na Raul ina he eer ca Neer en CLR my Fen i 71 Oct. 
Clock Radio, How to Service a (Frye) .......... 72 Mar. 
Color TV Picture Tubes. The New (Margolis) ...51 Mar. 
Continuity Tester, Unique (von Muecke) ........ 33 May 
Converter Turns Counter Into a Oigital 

NOUR SUGINIE Co cael e h Rn marcas tne ates 27 May 
Oigital Probe. Build a “Universal” (Tierney) ....48 Feb 
Experimenter’s Supply. Zero-to-30V 

(McGahee) sit sian ante ene ieiny cone Meine 70 Feb. 
High-Gain Rhombic TV Antenna. Build a 

(Monsensctaa.gocoe- sian me ge ae eee a eae 58 Oct. 
Ignition Timing Light for Improving Gas 

Economy, An (Caristt) ............... 00.0005. 50 Jan. 
Logic Probe, Build a Direct Reading 

(S2itt) han haere SN Ph erecta yen aoe a at 54 Sept. 

Out of Tune Correction ..............0....... 6 Nov. 
Microprocessor Revolution. The (Solomon) ....99 Dec 


Minivolter, Build the (Hollabaugh) 
Missing Burst. The (Margolis) ...... 


On-Board Tester. A Simple (Frye) 70 Aug 
Power Supplies. How to Design Your Own 

(tau stan) eaFs Se owr na nds cia oe anes Sune ke 36 June 

Out of Tune Correction .............00......4 6 Aug. 
Preregulated Power Supply, Build a 

(Bauma@ras) aaceaesce we treat EA oe 58 Nov. 
Transistor Identometer, Build the (Bailey) ...... 69 Jan. 


POPULAR ELECTRONICS 


Popular Electronics’ 


INDEX VOLUMES 9 AND 10 


JANUARY TO DECEMBER 1976 


AUDIO 


Audio Detective, Build the (Tenny) ..........0.... May 41 
Audio Electronics Today, The State of 
(Feldman) 
Audio “Room Expander", A New (Solomon) .. 
“Bucket Brigade” Audio Delay Line, The 
(Robes i... thes dvecalige Sea cvanenaieet 
4-Channel Matrix Decoder, Build a Universal 
(Colman & Okawa) ..0.......e ccc ceeetceeeeseseeeesesesees 
“Delta-Graph" Octave-Band Equalizer, Build 
the (Morrison) 
Out of Tune Correction . 
Home-Brew Phono Preamp Design, Guide to 
(Bohn) 
LED-Readout Audio Power Meter. An (Henry) .. 2 
Out of Tune Correction . .. May 6, June 6 
Mobile Stereo Amplifier, A High-Power (Braden) ...... Feb. 50 
Panamix, Build (Barbarello) 
Recording for Stereo with Four-Channel 
Tape (Linkletter) .. 
Tape Recorders, What's New In (Feldman) 
Ten Speaker Enclosure Fallacies (Weems) ... 
Tips on How to Choose Speaker Systems (Sisk) ..... Sept. 66 
Wireless Audio System for Remote Speakers, A 


(SHOWIN) acl fceciicts acsnaiee menieaennoteten Jan. 35 
COMMUNICATIONS 
Antenna Rotators, Buyer's Guide to (Carrole) .......... Aug. 39 
BCB Loop Antenna for DX’ing, A (Fallon) ......00..0000.. Mar. 51 
CB Base Station Antennas, How to Choose 

(McVeigh) 


CB Equipment Terms Made Easy for Buyers . 
CB/Ham Selective Calling Project, A (Meyer) 
CB Radio Range, How to Predict (Gerson) . 
CB Transceiver and Antenna Manufacturers . 
Dummy Antennas for Hams and CB’ers (Frye) .. 
DX Programs and DX Clubs on Shortwave (Wood) .. Aug. 53 
Electronic Keyer for Sending Morse Code, 


A Simple (Vancura) «0.0.2.2... cceecececeeeeeseceseteeeseae Aug. 44 
English-Language Shortwave Broadcasts tor 
Mar. & Apr. 1976 (W000) 0... cee eeeteeeeeeee Mar. 92 


English-Language Shortwave Broadcasts tor 
May - August 1976 (Wood) . 
English-Language Shortwave Broadcasts tor 
Sept. & Oct. 1976 (WOOd) oo. ec ccieteeteeeees Sept. 112 
English-Language Shortwave Broadcasts tor 
Nov.-Feb (Wood) ... 
Five-Minute "On", One-Minute 
Build the (McVeigh) 


Guide to Choosing TV & FM Antennas (Green) . July 61 
Install a CB Mobile Transciever, it's 

Easy to (Davis) si.cccincincndiaics ini asactens Apr. 55 
Mobile Communications: CB Vs. 2-Meter FM 

(ENV O) ew dsects sect ad eae tie ieee tno July 79 
“Photophone”, Talk Over a Sunbeam with a 

(MIMS) otitcasevistie en eee asia nem eaeenay Feb. 54 


Propagation Forecasts for Radio Communications .. Nov. 34 
“Roadmate” CB Converter, Build the (Todd) .. 
Temporary Permit Form 555-B for CB Radio . 
Tie Into Ham Repeaters with this Low-Cost 
Autopatch (Jarrett) oo... eee ceeeecereene renee 


COMPUTERS 


Computer Codes, Introduction to (Robbins) 
Cosmac “Elf”, Build the (Weisbecker) ........ 
Cosmac "Elf", Build the, Part Il (Weisbecker) 
In's and Out's of Computers for 


Beginners (Mitchell) 00.0... ccc cs eneeetteeeeeceee June 47 
Pennywhistle- The Hobbyist’s Modem, Build 
(Felsenstein) . Mar. 43 


Out of Tune Correction .... 
Select a Hobbyist Microcomputer, 


May 6 


(Ghay street ete ey wre eeleee aetna Dec. 51 
Sol, An Intelligent Computer Terminal, 
Build (Marsh & Felsenstein) oo... cee eee July 35 
TV Dazzler, Build the (Walker, Melen, 
Garland & Halll} oo... ccc cccceceeeseessesteesseeeterenees Feb. 31 
114 


CONSTRUCTION 


A/D Temperature Converter, An (Prudhomme) ... 
Apartment Burglar Alarm, A Low-Cost (Soule) . 
Audio Detective, Build the (Tenny) 
Automatic Diode Checker (Stitt) ... 
Battery Multicharger, Build the (Tenny) 
BCB Loop Antenna for DX’ing, A (Fallon) .. 
“Bucket Brigade” Audio Delay Line, The 
(RODGIS isos eich. alineereutinacteeteaGcgen mv uttnavern sar 
Capacitance Meter, Build this Low-Cost 
(McGahee) 
Car Ignition Monitor, Build a (Henry) ih 
CB/Ham Selective Calling Project. A (Meyer) .......... 
4-Channel Matrix Decoder, Build a Universal 
(Colman & Okawa) 
Cosmac "Elt”, Build the (Weisbecker) 
Cosmac “Elf”, Build the, Part II 
(Weisbeckerinia ce cscs Geonea ancien 
Curve Tracer Checks Semiconductor Quality 
(Lyle) 
“Delta-Grap! 
the (Morrison) 
Out of Tune Correction 
Digital Electronic “Westminster” Clock (Roehl) 
Digital Fuel Gauge (Baxes) 
Digital Speedometer for Your Car, Build a 


(FEMMOYI0) tase. cremcnia cient ieeriare ina Sept. 42 
Digital Stopclock for Short & Long Event 

Timing, A (RODDINS) ......... eee eee Jan. 48 
Dynadim !|I—Deluxe Home-Lighting Control, 

BUuild)(Bit\sascsts 2 oe ewe eee Sept. 48 


Electronic Keyer for Sending Morse Code, 
A Simple (Vancura) 
Five-Minute "On", One-Minute “Off” Timer, 
Build the (McVeigh) .... 
Flasher/Battery Indicator, A (Hileman) .. 
Flower Power (Squires) ............005 
Gas and Fume Detector. Improved (Lewart) . 
1-Hz to 1-MHz Frequency Counter, Build a 
Low-Cost (Hutfnagle) 
High-Frequency Voltmeter, Build a $25 (Sear) 
“Junk-Box" 5-Volt Power Supply, A (Foss) 
LED Digital Clock for Vehicles, A (Green) 
LED-Readout Audio Power Meter, An (Henry) . 
Out of Tune Correction 
Logic Probe, A Simple (Lefferts) .. 


Out of Tune Correction . July 6 
Measure the Sun's Energy with a Solar 

Radiometer (Jochem) ......-.-.::cccccceeeteeeresnenes Dec. 45 
Miniature Digital Stopwatch, Build a 

{Kashinsky) 


35-MM Slide Syncer, Build the (Lowenstein) Nov. 74 
Mobile Stereo Amplifier, A High-Power (Braden) ...... Feb. 50 
Music Modules to Build Your Own Synthesizer 


(LANEASLON) Greece arsialinakinneercom eee June 59 
Odds-On—A Game of Chance and Strategy, 

Build (Heiserman) ........0...:eeecece ec eeeeeeeeeet renee Nov. 64 
Panamix, Build (Barbarello) ..0...0. cece Oct. 50 


Pennywhistle-The Hobbyist's Modem, 
Build (Felsenstein) 
Out of Tune Correction .. 

Power-Failure Alarm (Bresnik) . 
Out of Tune Correction 

Programmable Music Box, Part 2 
{Waite & Brown) 0... eee 

“Roadmate” CB Converter. Build the (To: 

Scientific Programmable Calculator, A (Meyer) .. 
Out of Tune Correction .....0.0. eee 

Severe Weather Warning Alerter (Lloyd) .. 

Sine-Wave Inverter, Build a (Meyer) 

Sol, An Intelligent Computer Terminal, 
Build (Marsh & Felsenstein) ..........0.0cc cee 

Strobe Flasher for Night Cycling. A 
(Fitchenbaum) 

Temperature Meter, Build a Low-Cost (Russo) .. 

Theft Alarm for Handheld Calculators (Tyler) 

Tie Into Ham Repeaters with this Low-Cost 
Autopatch (Jarrett) 0... ec ccireereeenee cee Nov. 47 
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TV Dazzler, Build the (Walker, Melen, 


Garland & Halll) oo. .ccceccceeeeeecscseeseceeneteseeesneeesnees Feb. 31 
TV Electronic Game Projects 

Table Tennis (Waite & Brown) occ Apr. 35 

Add Scoring and Sound Ettects to 


Table Tennis (Waite & Brown) 
Space-War Game (Weisbecker) 
Out of Tune Correction 
Ultimate Metronome, Build the (Chestnut) .. 


June 6, Aug. 6 
. July 57 


Out of Tune Correction .. Dec. 8 
Update Your Multimeter with a CMOS 

Millivoiter (Dage) «0.0.0... cee cee ee ceeeteeteesee July 47 
Wireless Audio System for Remote Speakers, A 

(SMO MWIN) 222s. banctttercencise cavnaverdc ener Ais eto Jan. 35 


DEPARTMENTS AND COLUMNS 


Amateur Radio (Brier) 
Using Slow-Scan TV oo... ccccccccescceceeceeseeseersesrneneees Jan. 96 
Emergency Communications and the Amateur ..... May 94 
Lightning and the Radio Amateur .. . Aug. 86 
250 Watts for Novices e 

Art's TV Shop (Margolis) 

The Bewildering Brightness ... 

CB Scene (Waniz) 

How to Use CB Radio "Buzz" Words ...........000.. Jan. 91 

CB Scene (Newhall) 

The FCC and the CB’er ... 
Is Your Station Ready for an Emergency? .. 
Out of Tune Correction 

CB for Pleasure Craft .... 
Avoiding CB Ripofts .. 
ACB Primer ....... 
Is Class E Dead? 
FCC Proposes New CB Radio Changes . 
The Long and Short of Antennas ..... 
40-Channel Expansion and Purac II 

More on Mobile Antennas 

Computer Bits (Ogdin) 
Interrupts & Real-Time 
Games tor Learning 

Computer Bits (Marsh) 
Computer Users Tape System 0... 0. eee Mar. 88 

Computer Bits (Chamberlin) 

Computer Graphics 
Computer Music .... 
Computer Music Part ll .... 
Mass Storage Systems ... 

Computer Bits (Gray) 

Books on Programming .......c cece 

DX Listening (Hauser) 

Shortwave News From All Over 
Frequency Measurements .. 
Listening to the Relays .... s 
Change in the Air oo... cece een eteereteneeneeee 
Editorial (Satsberg) 
Buzz Words & OEM Distributors ... 
Good News for Mail-Order Buyers 
New-Project Stumbling Blocks ...... 
WARC-79 and Communications Hobbyists 
Project Kit Suppliers 
The Second Golden Opportunity for CB . 
Who Killed TV Picture Quality? ..... 
Planting Electronics Hobby Seeds 
Consumer “Radiation” Protection . 
Solar Energy .........ceeeecee 
Majority Rules—The Bitter Pill . 
Turning the Electronics Corner . 

Engtish-Language Shortwave Broadcasts (Wood) 
March and April .. 
May thru August . 
September and October .. = 
November 1976 thru February 1977 00.0.0... Nov. 102 

Experimenter’s Corner (Mims) 

Using an Optoisolator 
TTL Sequence Generator .. 
Percussion Instrument Synthesizer 
Pulse Modulation and Phase-Locked Loops .. 
Applications for the TTL NAND Gate 
The Avalanche Transistor oa 
The 567 Tone Decoder ... 
The LM380 Power Amplifier 
High-Voltage DC/DC Converters . 
The Silicon Solar Cell ... 
The Neon Glow Lamp .. 
laside Basic Electronics 
Fixed and Variable Resistors ...........00.ee July 94 

Inside Basic Electronics (Prensky) 

Using Resistances 
Capacitors and RC Circuits . 
Capacitors and RC Circuits, Part 2 ... 

Solid State (Garner) 
Prophecies for Next Year . 
A Dandy Circuit 
Opting for Op Amps .. 
A Versatile New IC 

Out of Tune Correction 
A Universal Light Emitting Diode .. 
Programmable Schmitt Trigger 
Build Your Own Sonar System 
Simpie Stopwatch Splits Seconds . 


POPULAR ELECTRONICS 


' 


... Jan. 101 
.. Feb, 104 
.. Mar. 100 
May 101 
.. June 102 
July 104 
. Aug. 91 
.. Sept. 121 
Oct. 107 
Nov. 110 
~. Dec. 111 


. Sept. 105 
.. Oct. 94 


An IC That ts Also Dandy ..0.00000.0.... 
Rara Avis ......... 
‘Tis the Season to be Solid .. 
Stereo Scene (Salsberg) 
Audio POtpOUrTi «2.2.0... cceeeeeeceeeeeeeeeeeeteteneetaneenesseee 
Stereo Scene (Hodges) 
Looking to the Future 
Tone Controis, Plain and Fancy 
Hi-Fi Upgrading Tips ............. 
The World of Sound Contracting .. 
Dateline 1976 ...... 
Perfecting Phono 
The Great Tube/Transistor Controversy 
Greetings From NIHON! .......c ccs: 
Consumer Electronics Show—Summer 1976 
Mods and Modifiers ........ 
Evaluating Four-Channel .. 
Test Equipment Scene (Solomon) 
Making Good Use of Noise 
Can Test Equipment Be Wrong? . 
Using Your Oscilloscope 


FEATURES AND TUTORIALS 


Active Filters, Understanding (Lancaster) 
Antenna Rotators, Buyer's Guide to (Carrole) .. 
Audio Electronics Today, The State of 
(Feldman) 
Audio “Room Expander”, A New (Solomon) . 
CB Base Station Antennas, How to Choose 
eA) 0 |) ee Apr. 50 
CB Bicentennial Highway Buddies, Your 
(Sweeney) 
CB Equipment Terms Made Easy for Buyers 
CB Radio Range, How to Predict (Gerson) ... 
CB Transceiver and Antenna Manufacturers 
Collecting Shortwave Folk Music (Stanbury) . 
Color TV Receivers, The New 1976 (Margolis) e 
Computer Codes, Introduction to (Robbins) .............. 
Designing Optimum-Q and Small Inductors 
(Martin) «2.0.0.2... 
Digit Probe (Solomon) ... 
Diodes, What Do You Know About (Balin) . 
Dummy Antennas for Hams and CB’ers (Frye) i 
DX Programs and DX Clubs on Shortwave (Wood) .. " Aug. §3 
Electrical Grounds for Electronic 


Equipment (French) .......:cccccccceceeeeeeetecceeeeteeeeee May 47 
Electronic Switching with Transmission 
Gates: (Pascoe) i.e. Sokal eee aeisiesnetcstteastes Feb. 62 


Envelope Generators & Sequencers for 

Electronic Music (Lancaster) 
Find the Hidden Electronics Words (Sear) . 
Fusing Quiz (Balin) ....000....ceeceerenee : 
Guide to Choosing TV & FM Antennas (Green) ......... July 64 
“Home-Brew" Phono Preamp Design, Guide to 

(BOUIN) ooo ceeosestevesidittecassevieravvecccucususesiadecsciseeecsoiben Sept. 60 
HP-45 Calculator As a Stopwatch or Elapsed- 

Time Indicator, How to Use the (Miller) 


2L — A New Transistor Logic Family (Haffner) Jan. 56 
In's and Out's of Computers for Beginners 

(Mitchell) 2. Geo et eke eae June 47 
Install a CB Mobile Transceiver, It's Easy 

to (Davis) 


Lamp Circuit Quiz (Balin) .. 
Leaming Electronic Theory wii 
Caiculators, Part | (Noll) .... 
Out of Tune Correction 
Learning Electronic Theory with Hand 
Calculators, Part tI (Noli) ... 
Learning Electronic Theory wi 
Catculators, Part III (Noll) 
LED Bargraph Readouts (Mims) . 


July 43 


Microwave Ovens for the Home (Eva) July 39 
Minimize Scope/Probe Combination Err: 

How to: (Sear canetsnchaeieuiancecsaenes Mar. 54 
Mobile Communications: CB Vs, 2-Meter FM 

(FY) secsscviicocrcesiinicieavenrssinigearsonaniiern eneserrarnasets July 79 


Multiplexed LED Displays Simplify Circuits, 
How (Delaney) 
Out of Tune Correction . 

NiCd Batteries, The Care & Feeding of (Burr) .. 

Pert Board Wiring Techniques for 
Experimenters (Mangieri) .............0ccccceceeeeees Apr. 66 

“Photophone”, Talk Over a Sunbeam with (Mims) .... 

Power Supply, Protecting Your (Arp) a 

Professional Vs. Consumer Tape (Zide) ... 

Programmable Calculators, Here Are the New 
UMIRS iaseceec sortase ox ern toees coe thee ee nne May 29 

Propagation Delay—The Logic Gremlin (Tenny) ...... Dec. 64 

Propagation Forecasts for Radio 


COMMUNICALOLS ......:.-eccsecsetsseesesteseetseestesseueseenesete Nov. 34 
Radio Astronomy, An Introduction to 
(Heiserman) s<.ses:hsiiiieendelceckecscsn eens: Jan. 41 


Recording for Stereo with Four-Channel 
Tape (Linkletter) 0.0... cccceceseccssesseseeecseseeeeeee 
Select a Hobbyist Microcomputer, How to (Gray) 


Tape Recorders, What's New In (Feldman) .. .. Oct. 45 
Temporary Permit Form 555-B for CB Radio July 98 
Ten Speaker Enclosure Fallacies (Weems) . .. June 39 
Tips on How to Choose Speaker Systems (Sisk) ..... Sept. 66 
Tools for Electronics Experimenters (Mangieri) ......... Oct. 55 


DECEMBER 1976 


ae eager 
TV Electronic Games, Roundup of (Carrole) ............ Dec. 32 
Universal Interface Between Low-Power Logic 
and Load Drivers (Gregory) ........::cccseesceesteseeeees June 94 
PRODUCT TEST REPORTS 


ADC Accutrac 4000 Record Player 
Alpha Wire Model STRP-25 Wire Strippers .. 
Bang & Olufsen Beogram Model 1900 
Record Playeh:..2.-:.ccicisce.ssistsesieavesentsenctescesits 
B.1.C Model 980 Multiple Play Manual Record 
Player 
B&K Precision Model 280 DMM .. 
Browning Golden Eagle Mark tll AM/SSB Base 
Station .. 
Continental per ig 
Craig Model 4104 Mobile AM CB Transceiver 
Crown Model IC-150A Preamplifier 
Dual Deluxe Cassette Deck ............ 
Dual Model 1249 Automatic Record Player .. 
Epicure Model Four Preamplifier ............ 
Handic Model 2305 AM CB Transceiver 
Heathkit Model AN-2016 “Modulus” Control 
Center, Heathkit Models AA-1505 and 
AA-1506 “Modulus” Power Ampiifiers ... 
Heathkit Model GB-1201 Digital Stopwatch .. 
Heathkit Model TD- 1006 4-Channel Color 
Osan Kites Seed fe ae eec heeiants detest rayeesteeiereseaes 
Hewlett-Packard Model 3476A Automatic DMM ...... . Apr. 88 
Hickok Model 370 Analog Multimeter = 
Jensen Model OPC-21 Speaker System .. 
Jerrold Model TRC-12 VHF TV Remote Control 
Accessory 
Kris Victor Il AM Mobile CB Transceiver .... 
Lafayette Com-Phone Mark Il AM CB Base 
Station 
Luxman Model T-310 AM/Stereo FM Tuner . 
Marantz Model 5220 Stereo Cassette Deck .. 
Micro-Acoustic Model 2002e Phono Cartridge .... 
Midland Model 13-882B Mobile AM CB 
Transceiver 
MXR Stereo Graphic Equalizer ... 
Nikko Model 7075 AM/Stereo FM Receiver . 
OAE Model OP-80A TTY Paper Tape Reader . 
Onkyo Model TX220 AM/Stereo FM Receiver . 
Onkyo Model TX-4500 AM/Stereo FM Receiver . 
Pace Model 145 AM CB Transceiver ......... 
Pickering Model PP-1 Phono Preamplifier ... 
Pickering Model XV-15/625E Phono Cartridge 
Pioneer Model RG-1 Dynamic Processor ..... 
Pioneer Model SF-850 Electronic Crossover 
Phase Linear Model 200 Basic Power Amplifier .. 
Processor Technology Model VOM-1 Video 
Display Module 0.0.0.0... cee eee ceseeeeeeeeeeneeaes 
Realistic Model TRC-57 Navaho CB Transceiver ..... Aug. 70 
SBE Model 12SM Opti/Scan Digital Scanning 
Receiver .. 
SBE Model 32 
Transceiver 
Schober Theatre Organ .... 
Sencore Model CR31 CRT Tester & Restorer . 
Sencore Mode! DVM32 Portable DMM .. 
Sencore Model TF70 Portable Transister r. 
Shure Model M24H All-Format Phono Cartridge 
Siltronix Mohawk AM CB Mobile Transceiver .. 
Sound Concepts Model SD-50 Delay Unit 
Spectro Acoustics Model 210 Graphic 
Equalizer 
Stax Model SR-5 Electrostatic Headphones 
Technics Model SA-5460 Stereo Receiver .. 
Tram XL AM CB Transceiver 
Triplett Model 60 Multimeter 
Tri-Star “Tiger SST" CD Ignition System .. 


TEST EQUIPMENT AND TV 
SERVICING 


A/D Temperature Converter, An (Prudhomme) ........ Dec. 62 
Audio Detective, Build the (Tenny) 
Automatic Diode Checker (Stitt) .. 
Capacitance Meter, Build this Low- 
(McGahee) 
Color TV Receivers, The New 1976 (Margolis) 
Curve Tracer Checks Semiconductor Quality 
(Lyle) 
Digit Probe (Solomon) ... 
High-Frequency Voltmeter, Build a $25 (Sear) . 
1-Hz to 1-MHz Frequency Counter, Build a 
Low-Cost (Huffnagle) .... 
“Junk-Box” 5-Volt Power Supply, 
Logic Probe, A Simpie (Lefferts) 
Measure the Sun's Energy with a Solar 


Radiometer (JOCHEM) .......c ccc ceeeeteeeeetteeeeeeenees 
Minimize Scope/Probe Combination Errors, 

Howito:(Seaniwiiate A. ie Riese nim aceruicaes Mar. 54 
Temperature Meter, Build a Low-Cost (Russo) ....... . Feb. 70 
Update Your Multimeter with a CMOS Millivolter 

(Dade): ena An nak ooawnaduitaamieia stints July 47 
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Without our 
software, 
we’re just 

another 
flasher. 


Let's face it. No microcomputer is 
worth a dime if you can't make 
it work. Even E&L’s Mini-Micro- 
designer would be just a ‘‘light 
flasher’ if it weren't for our soft- 
ware system. 


But the fact is that our tutorial soft- 
ware is the best in the business. 
Not just a pathetic rehash of chip 
manufacturers’ specifications, But 
a clearly written, step-by-step in- 
Struction that teaches you all about 
the microcomputer. How to pro- 
gram it. How to interface it. How to 
expand it. 


The teaching material is written by 
Rony/Larsen/Titus (authors of the 
famous Bugbooks). It’s called Bug- 
book V. And it teaches through ex- 
periments designed specifically to 
get you up to speed on our Mini- 
Microcomputer (MMD-1). And you 
don't need any prior knowledge of 
digital electronics! 


The best news? E&L’s MMD-1 costs 
only $380 in kit form, including all 
software and teaching material. 
Send your check or Money Order 
today (or complete BankAmeri- 
card/Master Charge information). 
We'll pay shipping charges any- 
where in continental US. 
a ee ee ee 


CIRCUIT DESIGN, INC. 


Dwision of E &L Instruments, PO. Box 24, 
Shelton, Conn. 06484 


| believe you, | am ready to order at $380.00 
forthe MMD-1 Kit. Enclosed find my Check _ 1 


Money Order__ or charge information for 


BankAmericard__ or Master Charge _ | 
(Make sure you sign the order blank) 

Name: | 
Address: 


City: State: Zip Code: | 


Signature: 

Circuit Design will prepay shipping charges 

anywhere in the US. Contact the factory for | 

additional charges elsewhere. 

PS: If you want an assembled and tested 
unit order the MMD-1/A at $540.00. 
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Popular Electronics 


INDEX 


VOLUMES 11 AND 12 
JANUARY TO DECEMBER 1977 


AUDIO 


Audio Amplifiers, Classes of (Feldman)...............0.-+. Mar. 74 
Audio Analyzer, '4-Octave Real Time, Part 1 
(Jones & Marsh) 
Audio Analyzer, '4-Octave Real Time, Pa 
(Jones & Marsh) 


“Nov. 43 


Audio Compander, Build An (Roberts) 
Basics of Buying Hi-Fi Components, The ................ Sept. 57 
Cassette Tape, Selecting the Best for your 

Recording Needs (Stark) ..........00ccccccccceseseeseeceeeee Nov. 47 


Creative Recording with 4-Channel Tape 

Recorders (Feldman) 
Dynamic Crosstalk (Hirsch) . 
Dynamic Noise Reduction Systems and Expanders 

(Gordon) 0... scene 
Elcaset has Arrived, The (Hirsch) .. 
FM Tuner Selectivity Ratings and Measurement 

(HIPS Ch) Seosecsccss 2585 cacsceacy ses cnattastoucesscentnassars povsepseeerys April 28 
Handy Circuit for Checking Phono Preamps and 

FM Tuners (Freeman) 3 
Hi-Fi/TV Audio-Minder, Build the (Kobylarz) 
How FM Tuners Work! (Hirsch) 
How Headphones are Tested (Hirsch) .........0....... 
IC Multiplex Decoder Improves Stereo FM 

Performance (M@Y@F) vv... csseesessesessestssecsresesesnes 
Infrared Systems for Wireless Stereo 

(Makosinski) .........-........ 
's There a Digital FM Tuner? (Hirsch) 
Low-Distortion Low Cost Audio Generator, 

Build a (Lang) : 
Match Hi-Fi Components, How to .. 
Matching Tapes to Recorders (Feldman) 
Measuring and Interpreting Turntable Rumble 

(PAUSCH) ie eves séscscesvesess oan cosnevaatsuvd sesesvitsaeecsescsasavin vied Mar. 24 
Multi-Way Speaker Systems, Pros and Cons of 

(Hirsch) 


.-..Jan. 71 
“Apr. 41 
.Dec. 48 
..May 26 


Noise Filtering for Hi-Fi (Hirsch) .. July 32 
Pink Noise Generator for Audio Testing, Build 
a (Bohn) sanesoee Sasxnuvicisarayeaes castes dese teenies July 66 


Portable and Mobile Tape Recorders, Choosing 
(Osteria) eseiesdeaeisyetizess sta tateessacic trout eses 
Quiz of Audio Basics (BAWIN) sscceopsscasvecsdysssesssavnncs 
Speaker System Measurements - Is Phase 
Response Important? (HirSCh) ............0:ccecceeeeeee June 24 
Tape Recorder Headroom Explained (Hirsch) ... -Feb. 23 
Tape Recorder Hygiene (Stark) 
What Next in High Fidelity (Hirsch) .. 


COMMUNICATIONS 


40-MHZ Frequency Counter Project, A (Green)......... June 64 
CB Frequency-Generation Methods, Pros and 
Cons of (Scherer) ............. os 
CB Rules Changes for 1977 .. : 
Digital Frequency Readout for Shortwave 
Receivers (Mattis) 


DX Radio from Outer Space, How to (Hauser). Apr. 37 
End That “Utility Futility” (Helms) o.oo cco July 53 
English-Language Shortwave Broadcasts (Wood) 
Mart i Ar 7.2 ic cscvcosscvesresstarshcvtiesex S00 ses eee ktotess Mar. 103 
May-Aug. 1977 .... ...May 101 


Sept. & Oct. 1977... 
Nov. 1977-Feb. 1978 
Foreign DX on the Broadcast Band, Chasing 


(GIS) aire eeeccencteaptonetem uasstors June 78 
How External Speakers Can Improve Mobile CB 

Performance (Davis) o.........0..0.0.c0cecseeescecseteeseceeeee Mar. 54 
Legal In-Flight Airline Receiver, Build a 

(OWA) Minctei cunts ctcluisioraneneravrsstestanstceneatnuestanctaesrans May 61 
Morse Code Automatic Readout ona aTV Screen 

(Steber) 
New Band for “Kiddie-Tatkies” 

(Sands) ...... 


NOAA Weather Radio Operating Locations 
Performance Capabilities of 40-Channel CB 
Transceivers (Scherer) ... 
Piracy on the Airwaves (Helms) 
“Read” Dit's and Dah’'s with the Morse-A- 
Letter (Reyer & Steber) 0.000.000... 
Silencer, Build a (Miles) ......... 
SWR-Facts and Fallacies (Frye) . 
SWR Meter for Low-Power 
Communications Equipment, High Sensitwity 
(Vaneura)! oc. sc8 Avensis cca ta iran eva ava Oct. 59 
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Will Sunspots Affect CB Communications? Mo.iF9 

(WOHWWOIl) (22 sesccsscacssnnsicsasnzsabeceswasascscescsentsasiasiocccrved Mar. 51 
COMPUTERS 
Computer Buying, Basic Guide to oo. eeeceee Dec. 57 
Computers Detect and Correct Transmission 

trons; How (May) isc: 2ivsevepccosstesssearedlececacstoceasasteass June 70 
Computer Remote Control, Part 1, Using Exist- 

ing House Wiring for (Sokol, Muhonen, 

Miller) ee en, meee ee ae Dec. 60 
Computer Stores: ‘A New Retailing Phenomenon 

(Wantz) .. spegevesetacevatistsncucan. tutes casasatenctatesteeep Dec. 70 
Cosmac "Elf" “Microcomputer, Part it 

(Weisbecker) ....... Baediesete erences Mar. 63 
Cosmac "Elf", Part iV (Weisbecker) .. waresdavisaassneenseseesasye July 41 
D/Aand A/D Converters, the How's and Why's 

of (Pascoe) .. Apr. 53 


Debounce Low- Cost Keyboards, How to Fully 

(TQSUNY) exes seascrsctesssesistassescapteeassza vs ccd seszs sheeceet ousssiee Jan. 51 
Digital Logic Analyzer, Low-Cost dmegiele 

Spector, Wong) .. 
Electronic “Bell” for a TVT- if (Deutsch) .. 
First West Coast Computer Faire 


(Munnecke) ...... mia 
HEX-to-ASCII Converter for Your TvT- 6 

(Lancaster) Oct. 49 
Hobbyist Computer Club Directory . Apr. 97 


Hobbyist Computer Ciub Directory (Additions) 
Introducing Speechiab- The First Hobbyist 
Vocal Interface for a Computer (Enea & 
Reykjalin) . 
Microprocessors, How to Interface ‘(Tenny) .. 
Pixie Animation Program (Deveaux) ................20.. ; 
Teletypewriter Fundamentals for Hams, Swi'ers 
& Computer Hobbyists (Kahaner) .............cccccceeeeee Oct. 43 
TVT-6: Part |, ALow-Cost Direct Video 
Display, Build the (Lancaster) 
TVT-6: Part Il, Build the (Lancaster) 
Wire-Wrapping Techniques for Computer 
Hobbyists (Mangieri) . a 


CONSTRUCTION 


10-Hz to 1-MHz Eput Meter, Build A 
(Hollabaugh) .. . 
Out of Tune Correction .. 

40-MHz Frequency Counter Project, A (Green) 


...Mar. 68 


June 6 
June 64 


Accurate Milliammeters on a Budget (Corbin) ...........June 67 
Audio Analyzer, '2-Octave Real Time, Part 1 

{Jones & Marsh) ..............ccsecscscsccecsscscesssecereesacees Sept. 47 
Audio Analyzer, '2-Octave Real Time, Part 2 

(Jones & Marsh) sddvaeddavhensutsdabiwevasesacheteecsedsd Oct. 66 
Audio Compander, Build an 1 (Roberts) eat Nov. 43 


“Cabonga”, Part 1, Build (Barbarello) .. 
‘Cabonga”, Part 2. Build (Barbareilo) .. 
Out of Tune Correction .....icisccsccsccssscaecessadacsessesessad 
Computer Remote Control, Part 1, Using 
Existing House Wiring for (Soko Muhonen, 
Miller) Rae 
Conference Talk Timer (Schopp) ... 
Out of Tune Correction 
Cosmac “Elf Microcomputer, Part me 
(Weisbecker) . 
Cosmac “Elf”, Part IV (Weisbecker) 
Debounce Low-Cost uae: How to Fully 
(lenny): .cisccsscec taeda teree 
Digital Bicycle- Speedometer, Bu i ida a 
(Randig) ...... : 
Out of Tune Correction . Brincipts 
Digital Camera Shutter Timer, Build a 
(Hedin) Peles Beer cnccuetbedeitins 
Out of Tune Correction . 
Out of Tune Correction . ee ee ee 
Digital Capacitance Meter (FOX) .....0.0.0.0...000eceeee eee 
Out of Tune Correction st 
Digital Frequency Readout for Shortwave | 
Receivers (Mattis) .. Bee 
Digital IC Tester, Build 2 a (Stitt) . 
Diode Tester, One-Touch (Markegard) : 
Electronic “Bell” for a TVT-II (Deutsch) . 
Electronic Races, To the (Barbarello) __... 
Field Disturbance Sensor for seis Build 
a (Powell) . ea Bato cere ese 
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Fluorescent Utility Lamp, Build a (Duncan) ................. Oct. 53 
Foil Car Thieves with “Digistart” (Fortuna) 
Out of Tune Correction 
“Four Banger” for Stopwatch Functions, How 
to Convert a (Stanford) .. 
Out of Tune Correction 
Out of Tune Correction ... 
Handy Circuit for Checking Phono Preamps and 


FM Tuners (Freeman) ............ccccccecesestscseseceseeveeeeeeea Jan, 71 
HEX-To-ASCIl Converter for Your TVT-6 

(hancasten) ii oir iis eera nen vetun eae ae Oct. 49 
Hi-Fi/TV Audio-Minder, Build the 

(Kobylarz yi eee ecccticce ees aang tere eee Apr. 41 
HP-25 as a Digital Clock & Timer, The 

(PQNGIS) 555 cas cessaececy cogs castconsetsets easvin sates ssp secasneiive Aug. 57 
IC Multiplex Decoder Improves Stereo FM 

Performance (M@YEr) .........cccsscsscscssesssserersesseaeess Sept. 67 


Introducing Speechlab- The First Hobbyiest 
Vocal Interface for a Computer (Enea & 
Reykjalin) 

LED Target Game, Build the (Russell) .. 

Legal In-Flight Airline Receiver, Build a 
(Lewart) 


“Light Genie”, Build the (Graden) oo... cece Apr. 57 
Low-Distortion Low-Cost Audio Generator, 

Bild aee.te isasse re essstracti acinomae Jan. 59 
Making Digital Electronic Clocks lmmune to 

AC FlICKGR (Fraser) s.cssssciccecscsvisseasecsenccessensotetcasled Nov. 58 
Model Railroad Sound Synthesizer (Wright) .............. Dec. 80 
More on Using Calculators as Stopelocks 

(Stantord) is scsi oe ats raids eee ets Aug. 56 
Morse Code Automatic Readout on a TV Screen 

(Steben) i sek s.cisciessscvicsaiseictseucarssaecvsasteleaae May 64 
Multiplayer LED Racing Game (Prudhomme) .. . Mar. 77 


Out of Tune Correction .... 
Out of Tune Correction ... 
Photoelectric Sensor Detects (and Counts) 
Entrances and Exits (Markegard) |... dani 
Pink Noise Generator for Audio Testing, 
Build ai{BORnn)iss.csssiesas aiacaitiassccseuvertnsnivdes 
Portable 60-HZ “Ciock" Oscillator (Smith) ... 
Quiz-Game Electronics (Robbins) . 
“Read Dit’s and Dah’s with the Morse- A- Letter 


(Reyer & Steber) an istereaiiessiriVANe OT 
“RFI-Free™ Solid-State Thermostat, ‘An 
(MOI ON) cesses. crsstscescevescatc: cotsies aetna eae Jan. 73 


Shut-Off Timer for Battery- Powered Appliances 
(Sandler) .. ; 
Silencer, Build a (Miles) .. 
Six CMOS Circutts for Experimenters 

(Lancaster) 
Solar Controller. Build a (Cogswell) F 
Solar Energy, Power Your Projects with 

(Green) ........... 

State-of-the-Art Battery Charge Monitor, 


Build a (Prudhomme) .. soe June BB 
SWR Meter for Low- Power Communications , 

Equipment, High Sensitivity (Vancura) . ..Oct. 59 
Transtormerless DC-to-DC Voltage Doubler, 

Build a (BUCHANAN) 0.0... eesesssessessssecoscsssvarsonsnene Sept. 55 
TVT-6, Part |, A Low-Cost Direct Video 

Display, Build the (Lancaster) .oo0.0....0oceccccseerceeee July 47 
TVT-6. Part Il, Build the (Lancaster) oo... Aug. 49 
V-4 VCO for Electronic Music, Build the 

(Barbarelio) jn. Aisne anarchic aittacecntaace Mar. 42 


Voltage Regulation to a Color Photo 
Enlarger, Add (Schneider) ..............cccccccccsesessseseeeee Nov. 63 


DEPARTMENTS AND COLUMNS 


Amateur Radio (Brier) 
Speech Processors . sedbareatsese F 
One-Wavelength Loop Antennas 
Art's TV Shop 
The Abnormal Temperature Caper ..............eceeee 
CB Scene (Berger) 
Better Emergency Services are Near . 
Trends in CB 
CB Scene (Garcia) 
Rules Enforcement Game Plan 
CB Scene (Newhall) 
CBis Blsiest Veal i... saa atiasienaccuaimias oui Jan. 97 


Uncle Charlie Talks to CB'ers . 


Uncle Charlie is Snowed-In ....... 

CB-Related TVI—And What To Do About It . 

The Anatomy of CBAS .................. 

CB Development News and Views .. 
CB Scene (Salm) 

The Forgotten CB Service ............0.06005 Pe ecsm rie Nov. 90 
Computer Bits (Chamberlin) 

Text Editing ........... 

Memory Testing 

Debugging Aids .. 

Assemblers 

Update on Microprocessor Developments 

High-Level Languages 
Computer Bits (Gray) 

Computer Stores 

Monitors, or Control Programs 
Computer Bits (Solomon) 

Some New Hardware and Software . 

Remote Control 

Potpourri from Here and There 


POPULAR ELECTRONICS 


‘Sept. 110 


.Nov. 88 


om” 


Mo ‘Pg 
Mere Good News lor the Cornauter Group ..............Oct. 97 
OX Listening (Hauser) a 
The Sowet Pulser Mar. 102 
Misc Items R May 100 
PUblicalions 0.0.0.0 cece econ eee . Sept. 112 
Shortwave Programs Raeen en .. Nov. 93 
Editorial (Salsberg) 
Whither TV Servicing? Jan 4 
Hanging Fire = Feb 4 
Ma Beil Stalls Mar 4 
) Electronic Aids Security Apr 4 
The CB Crossover Point May 4 
TV for Radio Amateurs .. June 4 
Solar Energy News Notes July 4 
Elitism Finely Drawn ...... .. . Aug. 4 
TV Electronic Games Grow Up Sept 4 
The Future of Home Computers Oct.4 
Sniffing Out Smokeys Nov 4 
Electronics 1978 Dec 4 
English-Language Shortwave Broadcasts (Wood) 
March and April wiki Mar. 103 
May thru August May 101 
September and October ............ Sept. 114 
November 1977 thru February 1978 | Nov. 94 
Experimenter’s Corner (Mims) 
The LM339 Quad Comparator . Jan. 94 
Flip-Flops and Decade Counters (Part |) .. ..Feb. 75 
Flip-Flops and Decade Counters (Part li) .. . Mar. 96 
Active Filters Apr. 75 
Using LED's as Light Detectors . May 86 
The Photoresistor : June 90 
The 556 Timer ° ‘ July 82 
The Four-Layer Diode Aug. 82 
Laser Diodes Sept. 94 
IC Vottage Regulators . cee ee OCH, 88 
Programmable Read-Oniy Memories Nov. 77 
Read/Write Memories Part 1 Dec. 90 
inside Basic Electronics (Prensky) 
The Semiconductor Diode Apr. 101 
Out of Tune Corrections for 1976 Articles 
A Digital Clock for Vechicles” (Green) (Oct.) Jan. 8 
‘Digital Electronic Westminster Clock” 
os (Roehl) (Nov.) June 6 
‘A/D Temperature Converter’ 
(Prudhomme) (D@C.) 0... cece eeeeceeeneeerneneeees June 6 


Sotid State (Gamer) 
The Great Guessing Game 
Timers and Counters 
Tachometer-Speed Switches .. 
Better than MOS 
VMOS—MOSFET's with Muscle 
IC's tor Test Instruments 
A Circuit Medley ......... 
IC Audio Preamplifiers 
Hurray for Arrays .. 
Back to the (Circuit) Mines . 
One Circuit/Many Gifts 

Stereo Scene (Hodges) 
Speakers and Such 


Halloween at the Waldorf Feb. 17 
The House that Hi-Fi Buil Mar. 20 
Through the Microphone ... Apr. 22 


The Decontamination Squad 
Expansively Speaking . 
Instruments | have Mike: 
Tape Topics 
Records and the Vertical Angle 
The Big June Trial Balloon ... 
New Tests for Loudspeakers 
The Mysterious West 


| 
FEATURES AND TUTORIALS 


All Clock dnips are not Alike (Robbins) .. 
Audio Amplifiers, Classes of (Feldman) 
Average, Peak, and RMS Values (French) 
Batteries, Rechargeable tor Consumer 
Products 
Battle the Divebomber (Graeme; 
Biorhythm Forecast (Lutus) ... 
Blackjack (Platteter) 
Buying Hi-Fi Components, The Basics o' 
Caiculators for Fun and Games, How to 


PHOQUAID tecdstessoidacsaunenes heise. cases deeakucdencedv deaate reiaey 
Cassette Tape, Selecting the Best for Your 

Recording Needs (Stark) .......0cc cc sceseseeeteseeeteees Nov. 47 
CB Frequency-Generation Methods, Pros and 

Cons of (Scherer) oo... cece seeeseenecceneeateeeeeeteetecees Mar. 46 
CB Rules Changes for 1977 ......ceccsccceeeeeeetteeteneees Mar. 45 


Chemicals for Electronics Servicing 

(Mangieri) 
Choose a Heat Sink, How to (Zwaska) 
Clipper Circuit Quiz (Balin) 
Computers Detect and Correct Transmission 

Errors, How (May) .. 
Computer Stores: A New Retailing Phenomenon 

(Wantz) 
Cosmac “Elf Microcomputer, Part III 

(Weisbecker) 
Cosmac “Elf”, Part IV (Weisbecker) 
Creative Recording with 4-Channel Tape 

Recorders (Feldman) oo... eects nteeeeen cena June 73 
Current “Foldback" Protects Power Supply 

and Load (May) .. 


PECEMBER 1977 


* x“ 
* Mo./Pg 
Custom Design Plastic Cases for Projects, 

How to (Huff) Sept. 81 
D/A and A/D Converters, the How's and Why's 

of (Pascoe) .. hail Apr 53 
Design TTL Digital Systems, How to 

(Huffman) . Oct. 56 
Dress Up Your Projects, How to (DeVoe) ..Nov. 53 
DX Radio from Outer Space, How to 

(Hauser) Apr. 37 
Dynamic Crosstalk (Hirsch) , . Nov. 32 
Dynamic Noise Reduction — and Expanders 

(Gordon) aa Sept. 60 
Eicaset has Arrived, The (Hirsch). ..Oct. 32 
End that “Utility Futility” (Helms) July 52 
Extemal Speakers Can Improve Mobile CB 

Performance, How (Davis) Mar. 54 
First West Coast Computer Faire 

(Munnecke) Sept. 74 
FM Tuner Selectivity Ratings and Measurement 

(Hirsch) .. pilcoccsinpededpeatesie Apr. 28 
Football (Graeme) June 40 
Foreign DX on the Broadcast Band, Chasing 

(Helms) June 78 
Gyrator Theory, An Introduction to 

(Morrison) 3 July §8 
Handle MOS Devices Without Destroying Them, 

How to (Solomon) Aug. 67 
Hobbyist Computer Club Directory .. ..Apr. 97 
Hobbyist Computer Club Directory (Additions) . July 91 
How FM Tuners Work! (Hirsch) . Dec. 48 
How Headphones are Tested (Hirsch) May 26 
Infrared Systems for Wireless Stereo ({Makosinski) .Oct. 70 
Is There a Digital FM Tuner? (Hirsch) Aug. 29 
LED Circutt Quiz (Balin) v Jan. 96 
Match Hi-Fi Components, How to May 66 
Matching Tapes to Recorders (Feldman) Sept. 63 
Measuring and Interpreting Turntable Rumble 

(AIS Ch) cc eee ce cemenedcd genie ..Mar. 24 
Microprocessors, How to interface 

(TIE TY) bees narpaienst rea sersieaerenpeterseneuersonewesersenpsonsannadns Dec. 66 
Model Railroad Sound aainge 

(Wright) oo... Dec. 80 
Multimeters for Electronics Part | 

(Hallmark) Feb. 31 
Multimeters for Electronics, Part Il 

UMAIIMArK erererrns ete oa ecerteen trea caer a Jan. 61 


Multi-Way Speaker Systems, Pros and Cons of 

(Hirsch) 
New Band for “‘Kiddie-Taikies" (Sands). 
New, Practical Op Amp Circuits (Prensky) 
NOAA Weather Radio Operating Locations. 
“No-Camera” Printed Circuit Board Methods, 

New (Mangieri) 
Noise Filtering for Hi-Fi (Hirsch) 
Operational Amplifier Quiz (Parker). 
Performance Capabilities of 40-Channel CB 

Transceivers (Scherer) 
Piracy on the Airwaves (Hetms) 
Pixie Animation Program (Deveaux) 
Portable and Mobile Tape Recorders, Choosing 

(Horstman) 
Power Nomograph, A (McWilliams). 
Quick Hex-DecimaiConversions (Bell) 
Quiz of Audio Basics (Balin)... 
RC Circuit Quiz (Balin) 

Out of Tune Correction. 
Soldering Techniques, Basic and New (Frye). 
Space Ftight (Lutus) 
Speaker System Measurements—Is Phase 


Response Important? (HifSCh)...........ccc scence June 24 
Switching Regulators Reduce Power Supply Cost 


(PaudeNDUSH) iis asta. caciimide niece Apr. 60 
Tape Recorder Headroom Explained (Hirsch) fA 
Tape Recorder Hygiene (Stark) 
Teletypewriter Fundamentals for Hams. Swl'ers 
& Computer Hobbyists (Kahaner) 
Test Your ESP (Lutus).. 
TTL Logic Quiz (Balin). os 
What Next in High Fidelity (Hirsch) .........00.. ee 
Will Sunspots Affect CB Communication 
(ESI WOIL) specs cease eorerarsecatansa musesseaatenasnantanraeen Mar. 51 
Wire-Wrapping Techniques for Computer Hobbyists 
(Mangieri) 
“Zap” New Life into Dead NiCd Batteries 
(Myers).. 


PRODUCT TEST REPORTS 


Acoustic Research Model AR-16 Speaker 

System 
Akai Model GX-270D-SS Four Channel Tape 

FROCOROG (avis scree csttrss cates fectshe seat Aowneies aimee Sept. 32 
Aries System 300 Electronic Music 

Synthesizer 
Ballantine Model 1010A Oscilloscope. 
B&K Precision Model 1471B Oscilloscope 
Burwen Model DNF 1201A Noise Reducer... 
Cobra Model 29 XLR Mobile 40-Channel CB 

Transceiver 
Continental Specialties Model Max-100 

Frequency Counter... 
Drake Model SSA-1 AM/SSB Communication 

Receiver 
Dua! Mode! 1245 Automatic Tumtable. 
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bcs 5 it 


Mo./Pg 
Empire Model 698 Record Player... cece Mar. 26 
Fluke Model 8020A Digital Multime@ter........0..... ee Aug. 85 
Garrard Model 0D75 Direct-Drive Record 
PAYG Ga ses acs sissvsessesians ccciesesseanessnassoipsiesncsoncencassneeeet Apr. 32 
General Electric Model 3-5825 AM/SSB CB 
Transceiver 


Heathkit Model IM-2202 Digital Multimeter. 
Heath Model AR-1515 AM/Stereo FM 

Receiver 
H.H. Scott Model R376 Stereo Receive 
Hy-Gain Model 2716 Mobile AM CB Transceiver.. 
JVC Modei JR-S300 AM/Stereo FM Receiver. 
Kenwood Model 600 Integrated Stereo 

Amplifier 
Kenwood Model TS-820 Transceiver. 
Koss Model K/145 Stereo Headphones.. 
Kraco Model KCB-2330 Mobile AM CB 

WAIN SCOLV OF oi ccs es 22:20. cesnncseats cucsesezasetesoes Send coe aeaemeanas 
Kris Model XL-50 40-Channe! CB Mobile 


WAM GCONWY OF 2 esceccsubeyoutaasenssietes celseescescattssctcviveectatect June 94 
Lafayette Model LA-3030 AM/Stereo FM 
FROG CIN ics costs etseciaascactetes ste oe conaoeerncasetecaoeneterd June 34 


Mitsubishi Model DA-P10 Preamplifier and 

Model DA-A15 Basic Power Ampiifier 
Mura Model PRX-100 “PRM” CB Microphoni 
North Star Model MDS-A Micro Disk System. 
OK Model WSU-30 Wire-Wrap Tool 
Ortofon Model MC20 Phono Cartridge and Model 

MCA-76 Preamplifier.. 
Phase Linear Modei 5000 
Pioneer Model CT-F8282 Cassette Deck. 
Pioneer Model RT-707 Bidirectional Tape Deck . 
President “Washington” AM/SSB CB Base 

Station 
Realistic Model STA-2000 Stereo 

FROCOING Dos ce secaessaacegencatacatsestarscostssassaavessessaasedaeseaee July 33 
Realistic Model TRC-449 Mobile AM/SSB CB 

Transceiver... 
Rotel Model RX-7707 

RECOV Otic. aiities a asttneresettiets terse aeseeemaoeeied Apr. 29 
Sabtronics Modei 2000 Digital Multimeter 

Kit 
Sansui Model TU-9900 AM/Stereo FM Tune: 
Sennheiser Model HDi 434 Infrared 

Headphones 
Sharp Model CB-800A Mobile CB Transceiver. 
Sherwood Model S-7910 Stereo Receiver 
Shure Model 516EQ Microphone 
Shure Mode! 526T Communication Microphon 
Sony Model EL-5 Elcaset Tape Deck 
Sparkomatic Modet CB 2040 CB AM Mobile 

Transceiver 
Speakerlab Model S7 Speaker System Kit 
Stanton Model 881S Phono Cartridge .... 
Teac Model PC-10 Cassette Recorder... 
Technics Model SB-6000A Linear Phase Speaker 

System 
Telco Channel Guard Model XL-1000 TVI 

LSU eee epee nee eter per per re treo creer rer reverce Apr. 84 
Tennelec Model MPC-1 Memoryscan Monitor 

Receiver 
Thorens Model TD-126C Record Player. 
Vector "Slit-N-Wrap” Wiring Tool.. 


Aug, 33 


TEST EQUIPMENT AND 
TV SERVICING 


10-Hz to 1-MHz Eput Meter, Build a 

(Hollabaugh) .... 
40-MHz Frequency Counter 

(Green) 
Accurate Milliammeters on a Budget 

(CONDI) shee es Sas ee ae ennai June 67 
Audio Analyzer, 12-Octave Real Time, Part | 

(Jones & Marsh)... ccc ee cere ceeteteeeee tenet caeee Sept. 47 
Audio Analyzer, '4-Octave Real Time, Part Il 

(Jones & Marsh)... cece teeeceesetereteereeseeeaey Oct. 66 
Chemicals for Electronics Servicing 

(Mangieri) 
Digital Capacitance Meter (Fox). 

Out of Tune Correction : 
Digital IC Tester, Build A (Stitt)... eee 
Digital Logic Analyzer Low-Cost (Muething, 


SPECtOr,, WOMD) i secsicentate-sideresineeadivcastees -es-tsezreenes Feb. 40 
Diode Tester, One-Touch (Markegard)........c cece July 75 
Handy Circuit for Checking Phono Preamps 

And FM Tuners (Freeman)... cree Jan. 71 
Low-Distortion Low-Cost Audio Generator, 

BUI a (UANG) ococcsierseettateheieicedt act eeeeaest ciate Jan. 59 
Multimeters for Electronics, Part t 

(UA AINA IE ics ce evtoes cated cites acca veisuctaes casteeascactsaniceseeeta Jan. 61 
Multimeters for Electronics, Part il 

(Halimark) ..Feb. 31 


Oscilloscopes, Guide to (Hallmark). 
Pink Noise Generator for Audio Testing, 

Build a (Bohn) 
SWR-Facts and Fallacies (Frye)... 
SWRA Meter for Low-Power 
Communications Equipment High Sensitivity 

(Vancura) .. 


Popular Electronics’ 


INDEX VOLUMES 13 AND 14 


JANUARY TO DECEMBER 1978 


AUDIO Mo./Pg. 
Amplifier Measurement, A New IHF Standard for 
(Feldman) . .. Sept. 54 


AM Stereo—Soon on the Air? (De Angelo} Dec. 59 


Audio Amplifier Classes (Hirsch) .. Sept. 26 
Audio “Click” and “Pop” Suppressers, 

Comparing (HirSCh) .......ceceeceeseseetececcceetetsese cone Nov. 64 
Cartridge Loading and Preamplifier Interaction 

(EIR Chi) Race cneecat ipee tetas eeee e aur ga ee July 24 
Cassette Recorder Tape Compatibility 

(Hirsch) .. 
Cassette Tape Formats, The New Micro/Mini 

(Berger) 
DC-Coupled Speakers, Protection for 

(COgSWell)i.22. esses kes aes ee neaagesep geese lens esauey 


Disco Preamp/Mixer, Build a (Roberts) 
Dolby FM Broadcasting (Hirsch) 
Electric Guitar or Bass, Add Fuzz to 

(Barbarello) 
Electronic Music Synthesizers Work, How 


June 44 


(Simonton) Apr. 56 
Fidelity—or Believability (Hirsch) Mar. 26 
Hi-Fi Equipment, What's New In (Berger) . ... May 49 


Hi-Fi Sound in Any Auto, How to Get 

{Sutheim) 
Hi-Fi Television Sound, Now You Can 

Enjoy (Marks) 
How FM Tuners Work!, Part 2 (Hirsch) . 
Loudness Contro!—Boon or Bane? (Hirsch) . 
Loudspeaker Efficiency and Amplifier Power 

(Hirsch) ... 
Metal Cassette Tape Debuts (Burawa) . 
Microprocessors in Audio Components 

CNIESCNI) Scie eee renee cee cece oe Posh le 
Multitrack Tape Recording, A Practical Guide to 

(Barbarello) ... 
Power Race—When Will it End?, The 

(SMCS CHI) tress Scrate soa scracsuees tersteeasttviniiaee accieserceoe Apr. 22 
Selectable t-F Bandwidth in an FM Tuner, 

How Necessary is (Hirsch) . 
Speaker Specification Guide . 
Speaker Systems, Focus on (Berger) 
Spectrum Analyzer in Hi-Fi Measurements 

(Hirsch) .... 
Stereo Blend Control, Build a (Miller) . 
Stereo FM Tuner Buying Directory (Berger) 
Stereo Roto-Blender, Build a (Johnson) 
Super Audio Filter, Build a (Faulkner) . 
Turntable Drive Systems (Hirsch) ... 
Unity Gain Indicator, Build a (Barbarello 
What is the Best (Tuner, Amplitier, Etc.)? 

(Hirsch) . 


COMMUNICATIONS 


Amateur Code Exams, Secrets of the New 

CIGINS i eitceee Sect ee RO op pas ees Oct. 56 
Broadcasts (SW) in English to North America 

Sept.-Oct. 1978 (Hauser) 
CB Antenna, Choosing a Mobile (McVeigh) ne 
CB Today and Where It’s Going ........ccceceseeneeceees 
CB Transceivers and Antennas, How to 

Install Mobile (Berger) 
English-Language Shortwave Broadcasts 

for Mar. & Apr. (W009) ..0.... cc ceeeeececceee Rhee Mar. 100 
English-Language Shortwave Broadcasts 

for May through Aug. (Wood) 
Loop Antenna Extends AM Radio Reception, 

Low-Cost (Kohl) ... 
Oscar: Communications Satellites for Everyone 

(Helms) 
Personal Microwave Communications System— 

The Mini-Wave, Part 1 (Cooper & Richey) .......... .. Oct. 42 


DECEMBER 1978 


.. Feb. 21 
Nov. 106 


Personai Microwave Communications System— 

The Mini-Wave, Part 2 (Cooper & Richey) ............ Nov. 71 
Shortwave Broadcasts in English to N. America, 

Nov. 1978 to March 1979 (Hauser) 
Shortwave Dx “Catches” from Africa (Helms) 
Transceivers, Buyers Guide to Super Mobile 

(Bergen) cs Bone cece tee er a Oe Apr. 64 


COMPUTERS 


Cassette Control System for Computers, A 
(MANQIGN asec ee tee ee 
Computer Music Box Peripheral (Smaha) 
Chess Game, Build a Computer-vs-You (Green 
Computer Remote Control, Part 2, Using Existing 


House Wiring for (Sokol, Muhonen, Miller) ............ Jan. 60 
Computer Remote Control, Part 3, Using Existing 
House Wiring for (Sokol, Muhonen, Miller) ............ Feb. 74 


Computers for Small-Business Applications, 
Personal (Isaacson) 
“Corona” 256-Color Peripheral (Lowenson, 
Marsh, Spann) 


Diskettes, How to Care for (Solomon) . 
Elf Computer, A Tic-Tac-Toe Game for Your 

(IMCOGrMICK tenet ras ae tad a oterdidiee Nov. 98 
Elf Microcomputer, How to Upgrade a Basic 


(McCormick) .. Feb. 65 
Elf ll, Expanding the (Meyer) Mar. 62 
Eprom Programmer. Low-Cost, Part 1 (Vincent) Feb. 41 
Eprom Programmer, Low-Cost, Part 2 (Vincent) ....... Mar. 55 


“Explorer 8085-Based Microcomputer, The 


(Meyer) 
Logic Arrays, Experiments with Programmable 
GIB) iees Feces one an eect teare sen gemehcone ees eels areas June 88 
Microprocessor Microcourse (Mims) 
Part . Mar. 52 
Part 2.. . Apr. 50 
Part 3.. . May 56 
Part 4 .. June 48 
PPB RES oe estas verse sata nt essi ot matt nanincs eeavoen tee Maurie teers July 67 
16-Bit Vs. 8-Bit Microprocessor (Letwin 
& Miller) 
CONSTRUCTION 
Active Power "R" Box, Build an (Beene) oo... Oct. 69 
A/D Converter, Build a Low-Cost (Green) ............... Sept. 45 


Audio Alarm Backs Up Car Warning Lights 

or Meters (Nelson) 
Capacitance Meter, Build an Autoranging 

Digital (Dage@) oo. ec ececesseeeeeeeecccessneeeneverees Feb. 48 
Cassette Control System for Computers, A 

(Mangieri) 
“Charge,” Build (Reese) . 

Out of Tune Correction ............ 
Chess Game, Build A Computer-vs-You (Green)..... 
Circular Sweep, Experimenting with 

CRIES CHIMAN) See f28 8 oor arsseten cs oe heer tO Mar. 41 
“Compressor Guard,” Protect Your Air 

Conditioner with a (Fermoyle} 


Computer Music Box Peripheral (Smaha) Apr. 60 
Computer Remote Control, Part 2, Using Existing 

House Wiring tor (Sokol, Muhonen, Miller) ............ Jan. 60 
Computer Remote Control, Part 3, Using Existing 

House Wiring for (Sokol, Muhonen, Miller) ............ Feb. 74 
Digital Clock, Add a “Ti 


(Kraengel) ..... 
Digital Darkroom Timer, Build a (Robbins 
Disco Preamp/Mixer, Build a (Roberts) ... 
Dot/Bar Generator, A Low-Cost (Panny) «0.0... Sept. 78 
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Electric Guitar or Bass, Add Fuzz to 

(Barbarello) a8 
Electronic Voltage Regulator for Your Car, 

Build an (Cheairs) .. 

Out of Tune Correction . 
Elf Computer, A Tic-Tac- Toe Game for Your 

(McCormick) 
Energy Leak Detector Reveals Home Heat 

and Cooling Losses (Tenny) 
Elf li, Expanding the (Meyer) .. 

Out of Tune Correction . 

Out of Tune Correction .. 
Eprom Programmer, Low-Cost, Part 1 

(Vincent) 
Eprom Programmer, Low-Cost, Part 2 

(Vincent) .. 
Fail-Safe Timer, Build a (Lefkowitz 

Out of Tune Correction .... 
Infrared Intrusion System, An (Olson). 
Keyboard Conversion Circuit. Build a 

(Martin) . 
LED Projects, Four Easy-to-Build (Wilkins 
Loop Antenna Extends AM Radio Reception, 

Ow: Gosti(Konly.: f..ocscte cise. Shaevens tess eestsesaecucntes July 59 
Magnetometers for Investigating UFO's 

and Other Magnetic Phenomena (Lawrence) ........ May 41 
Model Railroad with Audio Tape, Control Your 

(Bostwick) 
Oscilloscope, How to Add Triggered Sweep to an 

(GoOdpasture) oo... ececese ceeccssesessescececsecensersenaes May 47 
Personal Microwave Communications System— 

The Mini-Wave, Part 1 (Cooper & Richey) ............. Oct. 42 
Personal Microwave Communications System— 

The Mini-Wave, Part 2 (Cooper & Richey) 
Phototachometer, Build a Digital (Sikonowiz) 
Portable Alarm for Single Entries. A 

(Hollabaugh) o.oo. cee cc cteeeccceseesantetncanees Dec. 69 
Power Supplies. How to Design and Build, Part 1 

(Carr) 

Out of Tune Correction 
Power Supplies. How to Design and Build, Part 2 

( Carri iscseXecutoctes caovessssanseeisseteeste an ieetn sere tees eae May 61 
Security Focus: Two Electronic Systems to 

Protect You and Your Property 
Stereo Blend Control, Build a (Miller) 


Stereo Roto-Blender, Build a (Johnson) . . Oct. 66 
Super Audio Filter, Build a (Faulkner) .. Sept. 74 
SWR Tester, Build a Low-Cost (Lewart .. June 46 
Ultrasonic Detector. Listen to a New World 

of Sounds with (Dance) wa July 64 
Unity Gain indicator, Build a (Barbarello) . Nov. 106 
DEPARTMENTS AND COLUMNS 
Amateur Radio (Thurber) 

The Ideal Novice Ham Shack -.. Feb. 97 

Getting It Together as a Novice June 106 

The Antenna—Getting Out the Signal .. Sept.111 

Keys, Keyers, and Other Accessories .. .. Oct. 8B 
CB Scene (Garcia) 

Automatic Transmitter Identification .... .. Jan. 80 

Handling Radio-Frequency Interference . .- Mar. 94 


Inside a Sideband Club 0.0... ccc cseeeeteseeeeeeeees July 86 
Computer Bits (Chamberlin) 
BUS SYSIGIMS) «.ccies essa iisescsecrsoreeetiaeoevenees 
Microcomputer Memory ..... 
Microcomputer Input/Output. 
Computer Arithmetic . 
Computer Arithmetic—Multiply and Divide . 
Computer Arithmetic—Floating Point 
Computer Bits (Solomon) 
Music Generators and Other Items 
High Resolution Graphics .. 
Computers to Aid the Handicapped 
Direct-Wire Remote Control 
Another Graphics System 
Enhanced Graphics 
OX Listening (Hauser) 
Single Sideband Broadcasting 
Non-English Broadcasts to North America 
Current News and Future Plans 
Changes with the Sunspots 
Radio Clarin 
Editorial (Salsberg) 


. Apr. 102 
June 110 


.. Nov. 119 


Electronics and the Handicapped ... . Jan. 4 
The Sound Recording Centennial . Feb. 4 
Who Are You? ....... . Mar. 4 


Electronics at Winter CES 
Big Brother In Electronics ... 
The Perfect Speaker Quest 
The Electronic Curse! ...... 
The Light Traveller... 
The Software Rights Dilemma iy 
The Standards Muddle oo... ec ceecessetesccneaeeeeeeeneees 
POPULAR ELECTRONICS at the 

White House oo... cece ceeteeteeesees 


Experimenter’s Comer (Mims) 
Read/Write Memories (RAMs), Part 2 
The Schmitt Trigger 


Mo./Pg 
Three-State LOGIC oo... eteeter ene Mar. 84 
Getting Acquainted with CMOS. Apr. 84 


The Monostable Multivibrator .... 
The Voltage Multiplier ..........0.... 
Digital to Analog Converters, Part 1. 
Digital to Analog Converters, Part 2. 
Anaiog to Digital Converters, Part 1 . 
Analog to Digital Converters, Part 2. 
The 74150 Multiplexer 
The 74154 Demultiplexer 
Solid State (Garner) 
“For | Dipt into the Future” 
The Microwave Chalienge 
Digital Meter Circuits 
The Light Connection - 
Motor Control Circuits . 
Crossing the Bridge 
On the Light Path... 
Solid (State) Security 
Chirp, Jangle, Woosh, Boom! 
Holiday Projects 
Stereo Scene (Hodges) 

The Direct-to-Disc Revolution (2) -.....-- ene Jan. 16 
The Digital Countdown and Other 

Timely Matters 
The Furor Over (Gulp!) Cables 
With the High Rollers in Vegas ... 
For the Record ... 
For the Record—l! 
Power Supplies and Other Revelations 
RFI and Other Matters .. 
“Your Show of Shows” 
Under the Big Top ... 
New Maps of Sound 
So You Want to Build A Speaker... ee Dec. 14 


FEATURES AND TUTORIALS 


Amateur Code Exams, Secrets of the New 

(OWS); e:sccccscste sivd.cceecsauhinn te hevecteenearenn oes Oct. 56 
Amplifier Measurement, A New IHF 

Standard for (Feldman) 
AM Stereo—Soon on the Air? (DeAngelo) 
Audio Amplifier Classes (Hirsch) 
Audio "Click" and “Pop” Suppressers, 

Comparing (Hirsch) ... 
Broadcasts (SW) in English to North America, 

Sept.-Oct. 1978 (Hauser) .... 
Cartridge Loading and Preamplifier Interaction 


(URS CH) osteceeiter aise ete July 24 
Cassette Recorder Tape Compatibility 

(Hirsch) 
Cassette Tape Formats. the New Micro/Mini 

(Berger) ....... cc ceeeeee cece Feb. 58 


CB Antenna, Choosing a Mobile (McVeigh) 
CB Today and Where It’s Going 
CB Transceivers and Antennas, How to 

Install Mobile (Berger) «2... ce eee cee teeeteteteeeeees Apr. 73 
CB Transceivers, Buyers Guide to Super Mobile 

(Berger) 
Circuits for Worst-Case Performance. Oesigning 

WCHO@ AIS) 5 oe sregccerste vale gs sore casteaceseveeeeacv=t nanan: Oct. 62 
Computers for Small-Business Applications, 

Personal (Isaacson) .. 
“Corona” 256-Color Peripheral (Lowenson, 


Marsh, & Spann) ...... cece eeesenteeteneseeees Nov. 92 
Data Processing Quiz (Balin) ............000. eee Nov. 70 
DC-Coupled Speakers, Protection for 

(Cogswell) 


Digital Logic Probes, Clips & Pulsars, 

A Basic Guide to (Hallmark) 
Diskettes, How to Care for (Solomon) 
Dolby FM Broadcasting (Hirsch) .. 
Electronic Games, 1978 (Jensen) 
Electronic Music Synthesizers Work, How 

(Simonton) 
Electronics 1Q Quiz/Balin .. 
Elf Microcomputer, How to Upgrade a Basic 


Nov. 104 


(MCGONMICK). nivcicescce oats cece ce istsiieres soceesseeaanaaanseiens Feb, 65 
English-Language Shortwave Broadcasts 
for Mar. & Apr. (WO0d) ..... cer ren eeeeeteees Mar. 100 


English-Language Shortwave Broadcasts 
for May through Aug. (Wood) 
“Explorer 8085-Based Microcomputer, The 
(Meyer) .. 
Fidelity—or Believability (Hirsch) 
Hi-Fi Equipment, What's New In (Berger) 
Hi-Fi Sound in Any Auto, How to Get (Sutheim) 
Hi-Fi Television Sound, Now You Can Enjoy 
(MarkS)i5 228 hocks neeseaninenrecernsatziars ances seetecnenenaees Sept. 72 
Holiday Season Electronic Gifts PE Editors 
Wish They'd Receive 
How FM Tuners Work! Part 2 (Hirsch 
Interface Panel and End Test-Lead Clutter, Use an 
(Shaw) 
Keypad, The Versatile (Pepper) . 
Out of Tune Correction 


100 


Logic Arrays, Experimenting with 

Programmable (Lunt) 
Loudness Control—Boon or Bane? 

(Hirsch) ... 
Loudspeaker Efficiency and Amplifier Power 

GRIPS CH) csicodegesscccseveaczceais eee ntease coaeweaeeaesie ns cenaenesetekt May 26 
Measure the Resistance of Hot Elements. 

How to (Sydnor) 
Metal Cassette Tape Debuts (Burawa) . 
Microprocessor Microcourse (Mims) 


Microprocessors in Audio Components 

(Hirsch) .. 
Multitrack Tape Recording, A Practical Guide to 

(Barbarello) ........ccccc-sccsescencaeesenaeeencseees ei eeraceenenene Mar. 66 
Oscar: Communications Satellites for Everyone 

(HOIMS): «sciences ee oie ceed. Feb. 60 
PC Boards from a Schematic, How to Design 

(Bariar ello) -ii.icccsecccscsssuttens eeaiaentoetses ceeeesassecazee net Sept. 50 
Printed PC Patterns with No Camera or 

Chemicals, Now: Transfer (Fisher) ...........-..:.:08 Feb. 46 
Power Race—When Will It End?, The 

(Hirsch) 
Power Supplies, How to Design and Build, Part 1 

(Carr) 

Out of Tune Correction 
Power Supplies, How to Design and Build, Part 2 

(Carr) 
Selectable I-F Bandwidth in an FM Tuner, 

How Necessary Is (HirSCh) ....... cee etree June 30 
Shortwave Broadcasts in English to N. America, 

Nov. 1978 to March 1979 


Shortwave DX “Catches” from Africa (Heims) . July 60 
16-Bit Vs. 8-Bit Microprocessor (Letwin 

& Miller) . Nov. 101 
Solid State Components Chart . Aug. 23 
Speaker Specification Guide ....... ateeees ... June 63 
Speaker Systems, Focus on (Berger) . « June 56 
Spectrum Analyzer in Hi-Fi Measurements 

(Hirsch) . Jan. 49 
Stereo FM Tuner Buying Directory (Berger) . . Jan. 54 
Turntable Drive Systems (HirSCh) .......c eee Feb. 21 
Video Cassette Recorders: A Rising Home 

Entertainment Star! (Buchsbaum) ...........0..0.e Aug. 39 
What is the Best (Tuner, Amplifier, Etc.) 

(Hirsch) . 30 


PRODUCT TEST REPORTS 


Acoustic Research Model AR-9 Speaker 

System 
B & K Precision Model 1820 Universal Counter . 
Crown OL2 Digilogic Control Center 
Dahiquist Model DQ-1W Low-Bass Module . 
dbx Model 128 Dynamic Range Enhancer 
Qual Model C 819 Cassette Oeck . 
Dynaco Stereo 416 Power Amplifier . 
E.F. Johnson Viking 4360 Remote-Control 

Mobile AM CB Transceiver ........020 0 eee Jan. 74 
Electro-Voice Interface: B Series II 

Speaker System .. 
Fisher Model CR-4025 Cassette Deck 
Garrard Model GT 25 Automatic Record Player . 
Hafler Model DH-101 Stereo Preamplifier ... 
Harman-Kardon Model 730 AM Stereo Receiver . 
Hazeltine Model 1500 Computer Terminal 
Heathkit Model HW-2036 2-Meter Transceiver . 
Infinity Mode! Qb Speaker System 
J.I.L. Minicom SX-100 Scanning Monitor 

Receiver 
JBL Model L110 Bookshelf Speaker System 
JVC Model JT-V77 AM/FM Stereo Tuner . 
JVC Model P-3030 Stereo Preamplifier 
Kenwood KX-1030 Cassette Deck ..... ‘ 
Lafayette Model LR-1200b AM/FM Stereo Receiver 


Leader LBO-508 Dual-Trace Oscilloscope . 
Luxman Model A-1120 AM/FM Stereo 

PROCEIVEL ooo cece este eee sneer ere eteneeteeerseennenntaees 
Motorola CM-550 Mobile AM/SSB CB 

Transceiver 
Nikko Gamma | Stereo FM Tuner . 
Optonica Mode! RT-3535 Stereo 

Cassette DOCK -....cccce ener neece cree ceeteenneessesenaaee Jan. 29 
Panasonic RF-2800 5-Band Portable 

Communication Receiver 
Philips Model AH673 AM/Stereo FM Tuner 
Pioneer GX-5050 Car Stereo FM/AM 

Receiver 
Pioneer Model CT-F900 Stereo Cassette Oeck 
Realistic Optimus-10 Speaker System .... 
Sansui Model AV-717 Integrated Amplifier . 
SBE Key/Com 1000 Mobile AM CB 
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TRANSCBIVER 6... cic icc ct eetteeeseecee cane tnaeenennaneaeeenees Mar. 88 
Sencore Model CB 41 Automatic CB 

Performance Tester 
Sencore Model DVM37 Digital Multimete 
Sencore Model TF 46 Transistor/FET Tester 
Sharp Model RT-3388 Cassette Deck . 
Sherwood Micro/CPU 100 FM Tuner . 
Shure Model V15 Type IV Stereo Phono 

Cartridge 
Shure SME-3009 Series Ill Tonearm Aes 
Signet Model TK7E Stereo Phono Cartridge ............ Nov, 44 


* Sony Model ICB-1020 Portable CB 


TrANSCEIVED «0.0.1... cere 
Sony Model PS-X5 Tumtable . 
Sony Model TA-N88 Basic Power Amplifie 
Superscope Aircommand AM CB 

ThANSCOIVER ......cecee eee tee etter tee 
Technics Model SL-1500MK2 Direct-Drive 

Turntable System 
Ten-Tec Century/21 Ham CW Transceiver . 
Tram Model D62 AM/SSB Mobile CB 

Transceiver 
Wharfedale Model E50 Speaker System . 
Yamaha Model CR-2020 AM/Stereo FM 
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TEST EQUIPMENT AND 
TV SERVICING 


Capacitance Meter, Build an Autoranging 

Digital (Dage) 0.0... cece eee eset t eee ree eereniee renee Feb. 48 
Digital Logic Probes, Clips & Pulsars, 

A Basic Guide to (Hallmark) 
Dot/Bar Generator, A Low-Cost (Penny 
Interface Panel and End Test-Lead Clutter, 


Use an (Shaw) -......0cccccccccceeccsceceeeteeeeteeetnreneeeen Sept. 80 
Measure the Resistance of Hot Elements. 
How to (Sydnor) .. 
Oscilloscope, How to Add Triggered Sweep to an 
(Goodpasture) oo... ccc eerste esseeeteetrteeenennees May 47 


Power Supplies, How to Design and Build, 
Part 1 (Carr) 
Out of Tune Correction . 

Power Supplies, How to Design and Build, 
Part:2 (Gare) oc ccssesssssssenctessoans cassia coe 

SWR Tester, Build a Low-Cost (Lewart) 


June 46 


ANSWERS 


ELECTRONICS IQ QUIZ 
{On page 65) 


1. Answer: A. The bulbs correspond as fol- 
lows: 1-C, 2-B, 3-E, 4-F, 5-A, 6-D. 

2. Answer: A. The combined resistance of 
resistances in parallel is always less than 
the smallest one in the group. 

3. Answer: C. All of the diodes are re- 
verse-biased except C which is_ for- 
ward-biased. 

4. Answer: 7 A. The sum of the currents 
entering a junction must equal the sum of 
the currents leaving it. With 25 amperes 
flowing toward the center and 18 A flowing 
away, current G must be 7 A. 

5. Answer: D. All of the resistor combina- 
tions have an equivalent resistance of 12 
ohms except D. 

6. Answer: C. Drawing C is upside down. 
Drawing B is reversed and rightside up, but 
one of the holes has been moved. 

7. Answer: 5864. A kilowatt-hour meter is 
read from left to right. 

8. Answer: 1-B, 2-C, 3-A. 

9. Answer: C. All of the components have 
the names of animals except C. A: croco- 
dile clip; B: pigtails; C: banana plug; D: rab- 
bit ears. 

10. Answer: 24. A= 6, add 3; B= 9, add 4; 
C= 13, add 5; D=18, add 6; E= 24. 
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Envelope Modification Unit, Build an 
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Equalization, The Art of (Winer) me Aug 49 
FM Tuning Methods. How Accurate Are 
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Interpreting Speaker Test Results (Hirsch) . Mar 55 
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(Traister) . oo... . Jun 49 
Power-Handltng Capacity, The importance 

of (Holl). .Mar. 59 
Signal- Seeking Car Radios. How They Work, 

Electronic (Carr). | . Jun 51 
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Antenna Selector Switch, Build a Remote 
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Computer-Aided Morse-Code Practice 

(Mayhugh) . Dec 65 


Personal Microwave Communications System, The 


Mini-Wave, Part Two. A (Cooper & Richey) Jan 70 
Radiotetetype Reader for Shortwave Receivers, 
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Upcoming New World of TV Reception, The 
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(Mangieri) Oct 50 
DECEMBER 1979 
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Line-Voltage Compensator (Miller) May 75 
Low-Fuel indicator, Vehicle (Albing). Aug 34 
Morse-A-Word, Part One Theory and System 

Operation, The (Steber) Mar 35 

Out of Tune Correction . May 6 
Morse A Word, Part Two Construction, Alignment 

and Use. The (Steber) Apr 57 
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Multiple Choice Digital Multimeter, Build a 
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(Marks) . Oct. 39 
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(Wright) a Aug 55 
Speaker Protection Siew, Buiid a (Rogalski) Aug 54 
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of Your Audio System with This (Roberts) . Sept 47 
“Super Marker’ Burd the (Lutus) Mar 74 
Surfer, Build the (Graden) .. Jun 64 
Timebase tor Digital Electronic Clocks, Accurate 
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8-Track Timer Simplifies Recording (Farrar) Jul 57 
Transmission Line Transformers, Design of 
(Hartkopt) . Apr 47 
Transistor Tester. Build a Low-Cost 
(Miller) * Mar 67 
Troubleshooting Analyzer for Automotive Electric 
Systems (Carsti) : Jan 62 
Touch Control Switch. A Simple (Peterka) Feb 77 
True RMS Voltmeter, Build a (Metzger) Apr 35 
Turn Indicators tor Mopeds. Solid State 
(Bresnick) May 714 
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Batteries (Schneider) Jul 50 
Universal Electronic Timer, Build a (Robbins) | Jan 58 
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16-Bit Microprocessors May 88 
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Digital Magnetic Recording Sept. 98 
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BACK ISSUES 


AVAILABLE... 


I you've missed any of the previously 
published issues of Popular Electronics 
Magazine a wide selection is still 

: available. Copies may be ordered for 
issues published during the past 12 
months. In the event a particular issue 
ordered 's out of print your payment 
will be returned promptly. 


Order by mailing $3.00 per copy (postage 
& handling included) to Popular Electronics, 
P.O. Box 278, Pratt Station, Brooklyn, N.Y. 


: (Outside U.S.A copies are $4.00 each ) 


: Please be sure to enclose payment and 
identify the specific issues you wish 
to receive 
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Experimenter’s Corner (Mims) 

Analog Computer Circuits, Part 1 3 te 
Analog Compuler Circuits, Part 2.. 00.0. 2.0. i 
Eavesdropping on Light .. 
Analog Sample/Hold Circuit 
The Analog Comparator... . 
The Digital Comparator .... . 
LED Bargraph Display Chips 
\C Interval Timers... ..... 
Missing-Pulse Detectors . 


Voltage-To-Frequency Converters Srikies Oct 97 
Frequency-To-Voltage Converters. .. Nov. 93 
Modifying Calculators... 00.00 ee ee ee Dec. 85 


Project Of The Month (Mims) 
A High-Resolution LED Display ... ... 02... 
Experimental Solid-State Oscilloscope 
Miniature DC-DC Converter . 
Binary Hi-Lo Game ......... : 
High-Current LED Pulser... 
A ‘Matchbox’ LED Oscillioscone 
Tri-State LED Demonstrator .... .... 
Universal Tri-State Tone Generator ... . 
CMOS Tone Sequencer . 


Pseudorandom Number Generator | 


Solid State (Garner) 
Those Versatile Multis... 
Down Nostalgia Lane 

Stereo Scene (Hodges) 

A New Tonearm ...... 
Playing By the Numbers and ‘Other 
Ruminations . .. & Semi 
MUSIC ANA NGISE: 6 vecicce arcs 6 neve senesee seus sas eeae gad 
The Automation of Tape . 
Audio's Winter Wonderland 
On Facing the Music 
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Recording As Nature Intended .......... 
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Adventures with Ambience... 2... ee Oct 20 
Specifications and Beyond.... Nov. 14 
Specifications and Beyond Il Dec 16 
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Add 1/O Ports to Microcomputers, How to 
(Mangieri) . 
Antenna Gain, How to Determine (Miller)... 
Antenna Matching Quiz (Balin)... 
Audio “'Listening-Room” Expanders (Hirsch)... . 
Calculating Capacitive Reactance Made Easy 
(Block) ....... ; ~- 
Car Stereo, A Systems Approach (Rodgers) . 
Computer for A Very Small Business. Choosing a 
(Zitz)... ee - Nov 53 
Computer Printer, HOW: to Buy. a (Burawa). . Nov 63 
Data Storage Bubble Memories, A New Approach to 


(Solomon). ae Cetra . Feb 74 
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Digital Audio, A Close Look at 
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FAX: The Quiet Giant (Costigan) 
FM Tuning Methods, How Accurate Are 
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Innovations in Speaker Design (Tlamsa) .. 
Interpreting Speaker Test Results (Hirsch) . 
Microcomputer RAM Board Buying Directory 


(Staff). S . Apr. 68 
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Microcomputer Video Board Buying Directory 
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What Is the Voltage? (Fox) 


PRODUCT TEST REPORTS 


Ace Audio Model 4000 Subsonic Filter ... .. .... 
Advent ‘Powered Advent" Speaker System.. 
Aiwa Model AD-6900 Cassette Deck .. 
Akai Pro- 1000 Stereo Tape Recorder 
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Hitachi HMA-7500 Stereo Power Amplifier. . ... 
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Kenwood Model KT-917 FM Tuner. .... ..... ... 
Out of Tune Correction 
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Lectrotech Model PPI-400. i 
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Sabtronics Model 8100 Frequency Counter Sit. May 83 
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TRS-80 as a Timer or Alarm Clock, Use Your 
(Berenbon) 22.2.0 escasrcsevtotet (aves tucicesaonven vs sets Oct. 72 


90 


CONSTRUCTION 
A/D Converter, A Low-Cost (Shakir)..........ccc:cccceseee Aug. 81 
Audio Time Delay Systems: A Low-Cost Analog 

Audio Delay Line, Part 1 (Roberts) .. 
Audio Time Delay Systems: A Low-Cost Analog 

Audio Delay Line, Part 2 (Roberts) ..........00.cccceeee Aug. 83 
Audio Time Delay Systems: Build a Digital Audio 

Delay Line (Delahanty, Kolupaev, & Neves) 
Auto Battery Tester, Inexpensive (Olson) .. 
Automotive Econometer, Curb "Fuelishness 

withthe (Green)... cccs lease bac ese ls cccseed dieretioessedeise Feb. 58 
Automotive Windshield-Wiper Controlier, 

Build an (Kraengel) 
Computer Keyboard, Add a "Key-Down" Audible 


Signal to Your (Aue@r)............c:ccccsseessseseetereeseeseoees Oct. 74 
Computer Terminal, Convert a Language Translator 

to a Low-Cost (Porter) oo... eeeeseeee dss fecemscotees Jul. 68 
Degree-Day Meter. Check Heat Loss 

with a (Hood).............0.. . Sept. 85 


Electronic Magic Box (Friese). e 
Emergency Broadcast System Monitor, A Low-Cost 
(Latler).. 
EPROM Programmer For 6800 Computers 
(Deglen) 2 srsts. sc eeeiisisestee 
Ferroresonant AC Voltage Regulator, The (Morar) 
How Far Did You Cycle Today? (Clark) 
IC Socket, Reverse (Nelson)... 
Infrared Road Icing Alert, Build an (Fox). 
LED Pendulum tor Digital Clocks, Build a (Lowery) 
Out of Tune Correction HS 
Logic Monitor, A Low-Cost 16-LED (Kronenwetter) 
Logic Probe, Build an Audible (Krieger) 
Metal Locator, Build a (Krieger) 
Micro Meter, Measure Weak Direct Currents 
with the Sensitive (Queen)...............cccesseseesetetees Jan. 59 
Microprocessor Application for the 80's, 
Part Il: Now You Can Build Microprocessor 
Projects Using an inexpensive Product 
Development System (Meyerle) .............ccccccecceee Nov. 61 
Morse Code Readability, Active Filter 
improves (Dezettel).. 
Motion-Detector Alarm, Build a (Gontowski) . 
Music Maker, Build a Super (Caudle) 
Noise Generator, Build a Low-Cost White/Pink 
(Eppler & Pfeifer) .. 
Oscilloscope, How to Add Triggered Sweep 
to AN (I9rael) ......... ec sscssseseneeeere 
Peak-Reading Meter for Data Cassettes (Cook) 
Photo Darkroom Sink Sentinal, Build a (Gilpin). 
Power-Supply Overload Protection (Stys. 
Protect Your Property with a CMOS Guardian 
(Richard). faci itcsrtsoee Os eenav ater tecc iret Feb. 96 
Pulse Amplitude Reterence (Gorgemyi)...............00066 Nov. 94 
Radiation Monitor, Build a Personal 
(Entine, Nakashian, & Steidley).. 
"Scratch and Rumble" Filters, High-Performance 
(Roberts) 
Solar-Powered Sundial, Build a 
(Rosch and Weinstein) 0.0.0.0... cccseceseesesenesenees Mar. 36 
Sound-Effects Generator, Experimenting 
With a (Gilpin) 
Out of Tune Correction 
Speakers, A 3-Way Drive System tor (Marchand 
Out of Tune Correction 


dan. 61 


Thermometer, Build 


LCD Digital (Fox) 0.0... eee ldsteeeaeadet sctess sasaesicresr May 55 
TRS-80 As A Combination Lock, Use Your 

(Berenton) 2.22.5. ieesc oS tas ote osveadiadearsntovtees Mar. 70 
TRS-80 Computers, Hardware-Sottware 

Tape Conditioner tor (Lowart) ..........cccecceceeeseeeee Sept. 76 


TRS-80 Memory, An Inexpensive Expansion to 
(Mangieri).. 
TRS-80 Timer, A Simple ‘Real Time” (Berenbon) 
“Truth” Analyzer, Build a Vocal (Cota & McNiece). 
Turn/ Brake indicator For Trailers (Gorgenyi)... 
Varmint Zapper, Digitally Programmed (Mueller) 
Wah-Wah Pedal tor Special Musical Effects, 
Build a (Puccetti) 


FEATURES Mo. /Pg. 
AM Standard Broadcast Stations, Clear-Channel 
(General Electric Company)..... May 93 


AM Stereo Wins FCC Approval (Prentiss) 
Car Stereo 1980 (Hirsch & Rodgers) .... 
Car Stereo Standards At Lastl (Feldman)... 
Computer Disk Systems, Basics of (Solomon) 
Counter Circuits tor Experimenters, Special 

(Delaney) 
Digital Multimeter, Buying the Right (PE Staff) 
Electronic Games: Space-Age Leisure Activity, 

Part 1: How New Chips Are Changing the 

Name of the Game (Eimbinder) ............ 
Electronic Games: Space-Age Leisure Activity, 

Part 2: Comparing What's Available 

Today (Eimbinder).. 
Electronic Games: Space-Age Leisure Activity, 

Part 3: Comparing Sports Games (Eimbinder)........ Oec. 
Hams & SWLs, High-Tech Gear for (Thurber) ............ Aug. 
In-Circuit Resistances, Accurate Ways 

to Measure (Witner & Jasinski) . 
Lissajous Pattern Quiz (Balin) .... 
LM339, A Great Comparator, The (Pepper). 
Loudspeakers, Focus On (Rodgers) 
Loudspeakers, The Objective View (Queen) 


Aug. 57 
dul. 63 
+. Mar, 44 


Loudspeakers, The Subjective View (Berkovitz) -Apr. 41 
Microprocessor Applications For The 1980's: 

Part 1, it's a Whole New Ballgame (Meyerle) ......... May 41 
Phono Cartridges, PE Reviews Six Stereo 

(Rodgers) 


Phonograph Playback: it’s Better than You Think 
(Discwasher Research Staff)... ceceeerenes 1. Nov. 26 
Relay Control, An Experimenter’s Guide to (Sydnor) .. Feb. 75 
Sound-Effects Generator, Experimenting 
with a (Gilpin) 
Out of Tune Correction 
Sunspots In Action (Leinwoll) .......... 
Tape Recorder, Optimum Bias for Your (Stark) . 
Telephones, PE Examines Cordless (Gilder) . ........... Dec. 16 
Tools & Equipment for Electronics 
Workbenches (MCV@iIQh) ...........cccceseseeceteesseeees 
Tourist information Radio Service, A (Sands) 
Truth Table Quiz (Balin) ..............00. 
TTL Logic, Coupling to (Cunningham: 
Out of Tune Correction ............ 
Vented Speakers, A Second Lite lor (Weems) 
Video Cassette Recorders: Rising Stars 


of Home Entertainment (Berger) .................:cecceeeee Jun. 51 
What's On The Air Below 500 kHz? Part 1, 

How Long Waves Propagate (Thurber)...........0...... Feb. 88 
What's On The Air Below 500 kHz? Part 2, 

Longwave Receiving Equipment (Thurber) ............. Mar. 75 


World Administrative Radio Conference 
of 1979 (Cohen) 


DEPARTMENTS AND COLUMNS Mo./Pg 
Amateur Radio (Thurber) 

Special Clubs tor Special Folks ...........ccccceecsseesee Apr. 76 

Hamfests are Fun ...............ccccccssscesetsetsctescsscesees dun. 62 
Computer Bits (Chamberlin) 

Microcomputer Power Supplies . Jan. 86 


Keyboards ..... 
Electrical Noise . 
Computer Bits (Solomon) 
The Computer World "Over There” 
3D Graphics 
Computer Bits (Warren) 
Time-Sharing Systems .. 
Rounding Out a System ... 
Getting Started Can be Fun and Painless. 
New Equipment and Handy Hints 
Low-Cost Machine Spells Communication 
Radio Shack Shows Surprises ............. 
interesting items and BASIC Conversion .. 
DX Listening (Hauser) 
A World of NOWS 000... cece seers esensenseteneescnseoneee 
Selected Shortwave Programs 
Canadian Capers 
Wider Bands for Shortwave Broadcasting 
Fantastic Intercontinental TV-DX 
Recommended Programs 
USAF Starts Radar on Shortwave 
Broadcast Bands 
Business Programs ... 
Editorial (Rodgers) 
The Great Software Ripoff... eee eetescsseneeee Nov. 4 
Editorial (Salsberg) 
Electronic Satety 
CB Radio—A Phoenixlike Future? 
Action and Reaction .. 
New Electronic Products on the Horizon 
* Where Are You Going in Electronics?.... 
New Video Test Reports 
PE Reader Profile ......... 
Beyond The Standard Communications World .. 


POPULAR ELECTRONICS 


Fall Electronics Product Preview ..... Sept. 4 
Electronic Games— The New Wunderkind Oct. 4 
Over the Horizon . a .Dec. 8 
English Broadcasts Audible In North America 
(Hauser) ......  paipcaeiamaiiiana se eareait «sen i Apr. 81 
.-Jdun. 87 
-.. Oct. 90 
j Fn nee , . Dec. 84 
Entertainment Electronics (Greenhill) 
High-End Audio . Sept. 21 
Entertainment Electronics (Rodgers) 
The Pursuit of Realism......... ene ritrmemnercomnsteries JUN. 18) 
Pseudoacoustics.. ie iis Sica sal, 18) 
Miscellany .......... a Aug. 14 
Notes on Sound aid Hearing Oct. 20 
The End of the Beginning Dec. 109 
Experimenter's Corner (Mims) 
Solid-State Oscilloscope Wrap-up Jan. 77 
Do-It-Yourself Counters... .Feb. 98 
Experimenting With Nolse ee ceneeeesseeee. Mar, 8O 
The Photophone Centennial: 1880- 1980 | Apr. 74 
Optical Fiber Communications, Part 1... . May 84 
Optical Fiber Communications, Part 2... .......... Jun. 76 
The Digital Phase-Locked Loop, Part 1... Jul. 79 
The Digital Phase-Locked Loop, Part 2..... Aug. 92 
An Integrated Polarity Converter ........ “Sept. 412 
Experimenting with Shitt Registers Oct. 86 
More On Shift Registers....... .Nov. 104 
Experimenting with a Light Pen, Part 1 Dec. 80 
Project Of The Month (Mims) 
Digital Stopwateh ..0..0... ees Jan, 93 
Dark/Light Detector Feb. 113 
Pocket Color Organ. . . Mar. 92 
More on Pseudorandom Number ‘Generators cece Apr, 94 
Light-Wave Voice Communicator....... May 103 


Digital Color Organ . 
General-Purpose Utility Amplifier . 
Out of Tune Correction 


100 Frequency Multiplier . Sept. 128 

Hall-Etfect Magnetic Sensor Oct. 96 

Programmable Countdown Timer .Nov. 120 

An Op-Amp AM Radio........ Dec. 89 
Solid-State Developments (Mims) 

A Solid-State Detective Story Sept. 105 

Do-It-Yourself Logic Chips ..... i . anninteicem OC BO: 

For Sale: Free Energy trom the Sun. 2 ° Nov. 96 

The Laser at Twenty..... Dec. 76 
Stereo Scene (Rodgers) 

Short Subjects...... «Jan, 20 

Whither. Digital Audio? .. seamen Feb. 20 

‘CRESS SIG TOD ICS seiniascnatsinsaretitguaunodinna pisaasiennngeunstisn we Mar, 14 

Amplifier Technology, Distortion, Etc. e Apr. 14 

Domestic Harmony . May 21 
PRODUCT TEST REPORTS Mo. /Pg 
AKG Model K-340 Electrostat Dynamic Headphone ....Jun. 22 
Audio Control Model C- 101 Graphic 

Equalizer and Spectrum Analyzer stein aourantinn MAYS 1 
Audio-Technica Model AT- 1010 Tonearm Apr. 32 
Avid Model 110 Speaker System an crvecaseee Jul, 20 
B.I.C. Model TPR600 Speaker System.......... Aug. 24 
Celestion Ditton Model 662 Speaker System ....... wan. 31 
Crown Model SA2 Stereo Power Amplifier . Mar. 24 
Oual Model CS606 Turntable Apr, 22 
Electro-Voice Interface: 2 Series ll Speaker System.. May 34 
EPI Model 500 Three-Way Speaker........ .. Feb. 32 
Garrard Model GT350ap Record Player Mar. 33 
General Electric 19’ Model 19ECO770W 

Table-Top: ClO TY sessment ssetenaP eumnaminedenmentt ic Sept. 35 
Grundig Satellit 3400 Professional ‘Communications 

Receiver . Feb. 102 
Hafler Model DH- 200 Basic Power Amplifier Jul. 22 
Hitachi Model D-3300M Cassette Deck .Dec. 125 
JVC Model KD-A8 Cassette Deck . Jan. 24 
Magnavox T809 19" Color-TV Chassis, Jul. 46 
Mitsubishi Model MS-40 Speaker -Apr. 31 


Nagatronics Model 350E Stereo Phono Cartridge . det) May 36 

Nakamichi High-Com Il Noise Reduction System... 

Ohio Scientific’s Challenger Model C4P-MF 
Microcomputer .. 

Onkyo Model A-7090 Integrated Stereo ‘Araplitler: 

Osawa Model MP20 Phono Cartridge . 


Panasonic PV- 1400 Video Cassette Recorder 

Philips Model PM3232 Oscilloscope .............. .. Jan, 82 
Pioneer Model SR-303 Reverberation Amplifier . wete Mar. 22 
RCA XL-100 Color TV Chassis 45 
RG Dynamics Model PRO-20 Signal Processor 34 
Rotel Model RP-9400 Record Player 26 
Rotel Model RT-2100 FM Tuner. 28 
SAE Two RS AM-Stereo FM Receiver .. 221 


Sansui Model G-5700 AM/FM Stereo Receiver. inet Jun. 26 
Sanyo Model Plus P55 Power Amoplifier..... . Aug 29 
Sony's 19" KV-1913/1914 Color TV... Dec. 119 


DECEMBER 1980 


Sylvania 19° E53 Color TV.. Oct. 32 Micro Meter, Measure Weak Direct Currents 
Tandberg Model TCD-440A Cassette Deck. Sept. 25 with the Sensitive (Queen). Jan. 59 
Vector Research Model VCX-600 Cassette Deck ....... Jul. 25 Noise Generator, Build a Low-Cost White /Pink 
Zenith 19° System Ill Color TV Aug. 32 (Eppler & Pfeifer) oo... ee poner ssing POD. GT 
Oscilloscope, How To Add Triggered Sweep 
To An (israel) . Apr. 60 
TEST EQUIPMENT AND tak Locked-| -Loop Circus: TigUBleshosting: 
Kinley) Jul. 58 
TV SERVICING Moto Power-Supply Overload Protection (Stys) Mar. 74 
Pulse Amplitude Reference (Gorgenyi)...................... Nov. 94 
Auto Battery Tester. Inexpensive (Olson) . ... Nov. 78 Spectrum Analyzer, Build a Hand-Held LED 
Digital Multimeter, Buying the Right (PE Staff) ...Feb. 37 (Pfaitfer & Eppier) .. Sept. 1979 
DMM, Measuring Large Currents with a (Johns) ....... Sept. 80 Out of Tune Correction Jun. § 
In-Circuit Resistances, Accurate Ways Thermometer, Build “Lidith.” A 3%- Digit 
to Measure (Witner & Jasinski) : Oct. 76 LCD Digital (Fox) a .. May 55 
Logic Monitor, ALow-Cost 16-LED (Kronenwettar) ., . Jun. 69 Tools and Equipment for Electronics 
Logic Probe, Build an Audible (Krieger)... 4 Jul. 73 Warkbenches (McVeigh) Mar. 49 


QMEGA. DIRECT TO THE PUBLIC 


SALES WHOLESALE COMPUTER PRICES 
CO. 12 Meeting St., Cumberland, R.1. 02864 


abc hn 


Ae 
1-8K plug in 
Fn. meena RAM Module | 8” Diskéttes 
| 
ee 
TT 
Avari 800 ($124.95 value) 4 Model il. $3449 
b| 9 Se eee ee eee be 
i —r 1 
1 Apple Tape | 
i Recorder | Microsoft Basic 


for only 
$162.50 


"Apple i] 
16K -*999 
(Regular or Plus) 


——) oe Gwe ome ee wee ee ee ee ee ee ee ee es 
be Fao 


= 


INTERTEC SUPERB RAR 
32K RAM - §2449,00 
64K RAM - $2649.00 


Pe 


FREE 
($40 value) | 


ome ames oe oe ee ee ee ow ee a om 


a Atari Interface Statistics Pak 
| Module or 
a ! Carrying case 
NEW! FRED. “yj @ REE 
lal gee ($219.95 value) ($95 value each) 


PRINTER — $949 


ay EPSON MX-80 
APPLE Il DISK 24X81 Box (5 Pcs) 
with Controller — $495 8" Diskettes | 89 Character, 9x9 Dot Matrix 


oo ee = — — +] Roll & Pin Feed Printer 


inwri H for your Apple, TRS-80 
NEC Spinwriter | y pple, 
5530 or 5510 | SORQC 1Q 120 jor Commodore $599 


$2449 5699 FREE 


\ Interface to 
OKIDATA MICROLINE. 80 — $529 Your Computer 


QMEGA OFFERS THE BEST DELIVERY AND PRICE ON: 

APPLE @ ATARI @ TRS-80 MODEL II ¢ INTERTEC ¢ > Ly 
T.1.810 @ HEWLETT-PACKARD-85 @ SOROC ¢@ 
COMMODORE e NEC @ QUME e CENTRONICS 


OMEGA sells only factory fresh, top quality merchandise to out customers. "Oc, 
Q.MEGA will try to match any current advertised price with similar purchase conditions. 
Before you buy anywhere else — be sure to call OMEGA Sales Co. 


TOLL FREE 1-800-556-7586 


QMEGA ships via UPS, truck or air. COD’s, VISA, Mastercharge accepted. EE 
“A member in good standing of the Better Business Bureau.” 
TELEX: 952106 
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INDEX VOLUME 19 


JANUARY TO DECEMBER 1981 


AUDIO AND VIDEO 
Audio Cassette Tapes, Comparing High-Tech 
{Stark) ... 
Audio Level Meter (Gorin) . 
Audio Power Amplifiers, PE Tests Eight 
{Hirsch, Rodgers) .. 
Bass-Summing Amplifiers, Cancel Rumble 
With This (Davis) 
Dolby Does It Again. Shhh! (Forrest) 
Dynamic Range Processor, Peak Unlimiter 
Audio (Sutton) 
Patch Box, Signal-Processor (Stosich) 
Phono Preamplifier, A High-Performance 
(Roberts) 
Out of Tune Correction a3 
Projection TV, Is It For You? (Mitchell) 00.00... Jul. 
Sateilite Transmissions, Home Earth 
Stations for (Prentiss).. 
Sound-Effects Generator, Unimod-A Versatile 


(Bath ar ello} noe nt eh seine eee Feb. 
Tune Your Receiver By the Numbers 

(WACGION AN) Beret een se ence aera ena ces Oct. 
TV From Outer Space, The Coming of Direct 

Broadcast Satellites (McVeigh) oo. May 
TV Satellites, DXing those (PE Editorial 

Staff) ... 


VHS Meets Beta (Prentiss) 
Video Camera, Choosing a (Berger). 
Video Cassete Recorders, A Buyer's Guide 

CUS RB CS) Leis! core Seed, shesaetinc on yunteennmun aecsene ciiee Jul. 
Video Disc Players, Laser Disc vs. CED 

(Prentiss) 
Video Movie Making, A Guide to (Berger) 
Vocal Zapper Makes You a "Superstar" 


{Anderton and Karr)... cece cceecetseeeeesensre ences May 
Woofers, Electronic Bass Boost for 

CRUMB) SS oxicss 2258s oe ae eecss ase sea sesa Nov. 
COMMUNICATIONS 


Aiming the Antenna (Weber) 
Crystal Receiver, Build an Ocean-Spanning 


(Lash).. 69 
Morse-a-Keyer, Build a; Part 1 (Steber: 61 
Morse-a-Keyer, Build a; Conclusion 

Steben) soe en slensserees scene smasereaes Poe Feb. 83 
Multiband Shortwave Antenna for SWLs 

(IONS) focsie ers reai ieee a Sipe 53 
RTTY Meets the Computer (Thurber) 61 
Satellite Transmissions, Home Earth 

Stations tor (Prentiss)... Jul 24 
TV From Outer Space, The Coming of Direct 

Broadcast Satellites (McVeigh) ©... May 63 
TV Satellites, DXing Those (PE Editorial 

Slat) cree ssicencresas eer hs eyes oases Oct. 49 
COMPUTERS Mo./Pg. 
4060 As a Timer, Using the (Gross)... Jun. 73 
Computer Language Contusion— 

Sorting tt Out (Veit) 39 
EPROM Programmer, 1802 Based (Bregoli 68 
Expanded Elf, Simple Display and Operating 

Program for the (Dollhausen) .................ccee Sept. 384 
Memory Addition for Training Computers 

(WOLREINDS Sieh cs reste Mearcnert cine oat hast surance Apr. 61 
Microprocessor Applications for the 80 

Part 3, A Computerized Automatic 

Telephone Dialer (RE@S@) «0.0... eee Jan. 68 
Microprocessor Applications for the 80 

Conclusion, A Computerized Telephone 

Dialer (Reese) 79 
Microprocessor, Designing With the 8080: 

Part 1, The Basic System (Caristrom).............. Sept. 57 
Microprocessor, Designing With the 8080: 

Part 2, The CPU Module (Caristrom) . 80 
Microprocessor, Designing With the 8080; 

Part 3, Software (Carlstrom) oo... eee Nov. 68 
Microprocessor, Designing With the 8080; 

Part 4, A Typical Program (Car!strom)............... Dec. 74 
Numbers, Binary. Octal and Hexadecimal 

(Blechman).... 63 
Program Merging on a TRS-80 (Friddle) . 82 


DECEMBER 1981 


RTTY Meets the Computer (Thurber) . 
Target. an Elf Game (Burch) 
Word Processing (Werner) .. 


CONSTRUCTION 
4060 As a Timer, Using the (Gross) 
Alarm for Toxic Gases (Lewart) 
Analog Meter, Single LED (Leithauser) . 
Appliance “Off Reminder (Valescu) .... . 
Audio Level Meter (Gorin) 00.000... 
Automatic Alert to Shut Off Car Headlights 

(Ball voce roe eits ome terrain i eentdie aes Jan. 
Automobile Clocks, Rejuvenate Defunct 

{Clark} 
Bass-Summing Amplifier, Cancel Rumble with 

this (Davis) 
Battery Booster/Trickle Charger (Lewart) 
Burglar Baffler, Protect Your Home With 


the: (Martin): csc ase coussaenaunens dream nrcanscestetreeenaee Jul. 
Camera Timer for Time-Lapse Photography 
KUOMGN) sie ce access seuetanes eectinis ain eee: ven obeaiers Nov. 


Car Battery-Drain Indicator, An Early Warning 
{Fox}... 
Commercial Killer for a Clock Radio 


(Bre STICK): o2 occz hos ahs sietushterntoastonsaisishcerestoaezccets Jun. 
Crystal Receiver, Build an Ocean-Spanning 

CULO Ys 2 ee esc ostvea cota daiter esvsvadeact tuquveeserdueasies Jut. 
Dynamic Range Processor, Peak Unlimiter 

AUCIOW(SULON) s cereiccinriscet terete te ee ee ceses Sept. 
Electronic Fuse, High-Speed (Lenny & 

DAVONP OME): aciesee cesses scanaeds ses csceedetmcssesSescace ee ceet Aug. 


Electronic Ringer for Telephone Lines, A 

Low-Cost (Albing)..............008 
EPROM Programmer, 1802 Based (Bregoli} = 
Fiuorescent Lamp, A Battery Operated (Walden) .. Aug. 


Freezer Over-Temperature Alarm (Field)................ Apr. 
Headlight Modulator for Cycle Safety, Build 

OGIONOS) oe c0h vs eleeasesrstustsiesta se sedesutdccaneseteiseees June 
Light Controiler, A "Smart” Greenhouse 

(Williams) 


Line Vottage Regulator. An Automatic (Elkin) . 
Metronome, A LED Pendulum (Blechman) 
Metai Detector, ‘“Coinshooter” (Lahr)... 
Microprocessor Applications for the 80's: 
Part It: A Computerized Automatic 
Telephone Dialer (Reese) 
Microprocessor Applications for the 80's; 
Conclusion: A Computerized Automatic 
Telephone Dialer (Reese) ... 
Microprocessor, Designing With the 8080; 
Part 2, The CPU Module (Caristrom) 
Microprocessor, Designing With the 8080; 
Part 3, Software (Caristrom) 
Microprocessor, Designing With the 8080; 
Part 4: A Typical Program (Caristrom) 
Morse-a-Keyer, Build a, Part 1 (Steber). 
Morse-a-Keyer, Build a. Conclusion (Steber)......... Feb. 
Multiband Shortwave Antenna for SWLs 
{Johns} 
Oscilloscopes Can Display Multi-Channel 
Logic Signals, How Ordinary (Solomon)............. Feb. 
Oscilloscope Time-Base Generator (Geivett) 
Patch Box, Signa!l-Processor (Stosich} 
Phono Preamplifier, A High-Performance 
{Roberts} 
Out of Tune Correction 
Power Supplies tor Op Amps (Block) . 
Out of Tune Correction 
Power Supplies trom Recycled AC Adapters 
TBM Ya rest ree storia aves codes busabs eovebibudeuenerentoneuseees Feb. 
Programmable Control, Vary the Speed of 
Synchronous Motors with this (McClellan) 
Reactance Measuring Set, Build the 
(Barbarello Silty): .-.:c.25nc oa navn iienennes Mar. 
Sound-Eftects Generator, Unimod—A 
Versatile (Barbaretlo) 
Strobe, Build the Poor Man's (Gorgenyi)... 
Tachometer for Auto Tune-Ups, Wireless Idie 
(DAVIS) cosa cog. astern sown wcaiutieee ate: senti yesetopssaae May 
Telephone Ringer, Melodic (Chapman & 
Pauikovich) 
Temperature Probe, Build A Diode. 


. Jan. 
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Tune Your Receiver By the Numbers 2 


(McClellan) 33 
Vocal Zapper Makes You a ‘Superstar’ 

(Anderton & Karr) .. 78 
Wireless AD'ZAP Tums Off TV Commercials 

(S@AMON) sce esirs. foes teen ete esac eeeeees Feb. 44 
Woofers, Electronic Bass Boost for 

KKautlman) ci ct4 5s. Sioniassdessinccusiscecarsniosiassees Nov. 47 


DEPARTMENTS AND COLUMNS __ Mo. /Pg. 
Amateur Radio (Thurber) 


The Morse Code, Alive and Kicking .................. Apr. 89. 
Computer Bits (Solomon) 
Free Computer Network$ oo... cere Jun. 40 


Computer Bits (Warren) 


Backup May Be On Your Mind.... 30 
Roll Your Own Computer Show 32 
Good Grieft More Conversion .. 48 
NCC Is Just Around the Corner 33 
New Systems for 1981 aT 
Coming Attractions Plus a Tip . 48 
This Is the Year of Software ... 62 
High-End Systems (for Low-End Buyers). 45 
Sweeten Your Apple .... 25 
Systems and Software. 32 


Beefing Up Your H-89 o.oo ee . 84 
OX Listening (Hauser) 

Trends in Intemational Broadcasting 

Sports on Shortwave..............0000.. 

Shortwave Broadcasting and the FCC. sl 

Revolution By Radio Revisited....................06 

Slow-Scan Television on Shortwave 


Broadcast .. 79 
Science & Technology Programs 81 
Strikes Disrupt International 

Broadcasting 96 
About Time to Stop Tampering 93 

Editorial (Rodgers) 
The Video Guerrilla Army . 4 
By Their Fruit ......... 4 
The Amplified Mind ... 4 


Editorial (Salsberg) 
Across: My, DESK isc Sica cease needs Race ioensaysteees 
Computer User Discovery 
Hunting of the Quark . 
Babel Revisited. 
A Bridge to Tomorrow 

” Computer Literacy 
Experimenting With Electronics 
Onward, Ever Onward 
The IRS Cometh . 

English Broadcasts Audible in North America 


(HAUSER). cicsesaisessacssesaseaneatgrinaneasttectantmegmt creases Apr. 91 

88 
e 107 

Entertainment Electronics (Berger) 

Life With Video Discs ... 14 
A Little Traveling Music 14 
TV Connection 14 
Indoor FM Antennas 42 
Stylus Replacement— Original and Brand "Xx 50 


Video Accessories from the Camera Store...... . 14 

The Problem of Video Camera Compatibility 

Video Begins to Get Convenient. 
Entertainment Electronics (Rodgers) 

MISCO ANY sisiecevcecatwss cee ueneecessesuetendaeseae sn cnet i 22 


Can We Hear Phase Distortion? . 15 
New Sonic Hologram.... 20 
Digital Sturm und Drang 18 
Experimenter's Corner (Mims) 
Experimenting With a Light Pen, Part 2 86 
CMOS Basics: The 4011 Quad NAND Gate. 95 
Programmable-Gain Amplifiers 93 
Electronic Aids for the Handicapped. 83 
Polapulse Wafer Battery . 88 
Do-tt-Yourselt Batteries 84 
Remote Sensing; Part 1 75 
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The Best Arcade Simulation Software for Your TRS-80° 
Brought to You by Soft Sector Marketing, Inc. 


ALIEN DEFENSE SKY SWEEP 


by Larry Ashmun by Mark Barlow 


Piloting your ship across the horizontally moving terrain, you You are flying above an ever changing terrain Missile after 
must battle the various enemy spacecraft. You are under attack § missile is launched at you from below, while you battle oncoming 
almost constantly from missiles and bombs, to make matters J gun fire, only to enter an ominous Cave where danger is tripled 
worse, your ground patrol people are being picked up by the | Only skill will guide you through 
alien landers. To save them you must shoot the landers and 
swoop down to “catch” the falling man. This fast-action game OUTHOUSE 
requires skill and rapid reflexes. The Model Ill version makes by Factory Programming 
excellent use of that model's special graphic features and both is there no place sacred? Even the outhouse has been 

invaded. Ward off intruders who creep up to the outhouse to 


Mod | and Mod lll disk versions TALK. Arcade simulation 1982 
re j a snatch the paper supply. At the same time you must defend J 
CATER Pl LLAR yourself from their firing ships in the sky. Be very careful. when your 
by Larry Ashmun paper supply is gone... so are you! With sound and disk version 
You are being attacked by a raging caterpillar. As he creeps Talks. 
down the valley, you must destroy it or be destroyed. If you 
escape from the first one you will have only survived to fight 
another, Beware of the trained killer moth and tumblebugs. 
Another exciting arcade simulation brought to you by Soft Sector 
Marketing, Inc 


Prices Per Game: 
TRS-80 16K Level Il Mod |/Mod lil Cassette ... 
TRS-80 16K Level Il Mod |/Mod Ill Disk 
10 % discount for 2 items, 15% for 3 or more. 


Talking and sound effects are playable through the cassette AUX 
plug. High scores are automatically saved after each game on disk 
Versions 


$15.95 
. $19.95 


FORTRESS Il 


by Larry Ashmun 


A super-fast paced arcade game Defend your fortress from 
alien fighters, but watch out for the sneak attack. The game 
starts out slow but speeds up very quickly 


SSiii SOFT SECTOR MARKETING, 
INCORPORATED 


P.O. Box 340 e Garden City, MI 48135 


— All Programs are Joystick Compatibie — 
Call or Write Us for Our Complete Catalog! 


PAYMENT- payment accepted by charge, persona check 
or C.O.D. only, unde? the following conditions Charges 
processed when shipped, usually within 48 nours. Personal 
Checks delay shipping: pending 3 weeks to clear c.o.D. 
orders are Certified check or cash only; add $1.50. Mi residents must add 4% sales tax 
SHIPPING & HANDLING - Shipping Charges: Send the larger amount. 2% or $2.50, unless 
stipulated otherwise. Any order received without shipping and handling willbe shipped treight 


Order Line 800-521-6504 ise, AN f ing pede 
Michigan Orders & Questions 313-425-4020 Jdrapvencmnitiest i al A) 79 oh  aeaealnamile og: 
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Sound With (Feldman) ...............- March 49 
Solderless Sockets, Servicing (Bailey). .. . . March 67 
Square Waves With Any Frequency and Duty Cycle, 

Generating! erences satus senteeelows Dec. 83 
Telephone Devices Take Pain Out 

Of Dialing, New (Salm) .................. Feb. 45 
Timing Diagrams: How to Read and 

Use Them (Colwell) .................2.. Sept. 66 
Video Accessories (Berger & Braithwaite) ... Oct. 63 
Video Tape Recordings, How to Geta 

Professional Look From Your (Marks) .... Sept. 45 
68000 CPU, The (Scales).................. Nov. &6 
PRODUCT TEST REPORTS Mo./Pg 
Acoustic Research AR48s Three-Way 

Speaker System. .............2.2.2505 .May 20 
Ashton-Tate dBase Il Computer Software.... Jan. 31 
B&O Beocord Model 9000 Cassette Deck .. Sept. 
BBC-Metrawatt/Goerz Model MA 3D 

Digital Multimeter. ..............2..000 08 Oct. 82 
Commodore Model VIC-20 Low-Cost 

Computer System ...........0.00000 200s Oct.. (37. 
Crown Model SL2 Preamplifier .. . March 20 
Denon Model DR-F7 Cassette Deck . - Oct. 20 
EPI Model A300 Speaker ............. .Jan. 16 
Fox Model BMP-10/60 Scanner Receiver ... July 67 
Fluke Model 8060A Digital Multimeter ....... Dec. 107 
General Electric Model 19PC3708W 

NQF Color TV's fecrn tsiass sine ne dee aaa Aug. 22 
Harman-Kardon Model PM650 

Integrated Amplifier............. 0.00000 Aug. 20 
Heathkit Model 10-4440 

Dual-Trace Oscilloscope .............. March 88 
Hewlett-Packard HP-86 and HP-87 

Desktop Computer..............2..00005 93 
ILP Audio Power Amplifier Module 23 
Intelligent Systems Model 3651 

Microcomputer System...............0.5 April 31 
Keithley Model 128 DMM.................. Jan. 69 
Kenwood KVA-502 Audio-Video Control 

Amplifier and KV-901 Video Cassette 

ROCOMEE oicccc isis tc ccs cianteensnees cls June 40 
Krohn-Hite Model 4400 Ultra-Low 

Distortion Oscillators: scsi 0% siacgs acne ve May 81 
Magnavox 19” Color “Phoenix” Chassis. .... April 29 
Mcintosh Model MA6200 Integrated 

Stereo Amplifier ..............0.0.000 08. Nov. 40 
Osborne 1 Portable Computer............. Sept. 35 
Otrona "Attache" Portable Computer 

SY SOM yay centr ctctetee satus aeaateeiati rene rs June 33 
Panasonic Model CT-3031 13” Color TV ....Fab. 31 
Panasonic Model CT-3311 Micro Color TV...Dec. 16 
Pioneer Model CT-8R Cassette Deck ....... April 25 
Radio Shack TRS-80 Model II! 

Desktop Computer...............0.0000. May 31 
Sanwa Model LCD-900 Multitester.......... April 41 
Sanyo Model 91C85 19” Color TV Receiver.. July 20 
Shure Model V15 Type V Phono Cartridge ... July 17 
Sinclair ZS-81 Personal Computer ........ March 32 
Sony Model ICF-2001 Receiver for 

AM-FM Broadcast and Shortwave ........ April 97 
Sony NR-500 Dolby-C Noise 

Reduction Processor................. . June 30 
Sony Profeel Component TV System....... Sept. 28 
A. W. Sperry EZ-6110 Portable 

Digital Multimeter ..................0000. June 40 
Sylvania 13” Color TV Receiver ............ May 23 
Systems Group Model 2829 Microcomputer . July 28 
Teac Model V-95RX Cassette Deck......... Dec. 22 
Technics Model SL-5 Linear-Tracking 

MUIPMIBDIG ec octen tte ee ates caeneaos -Nov. 26 
Teknika Model ATV-M19 19” Color TV MonitarNov. 14 
Toshiba Model IK-1900 TTL Video Camera .. Oct. 32 
Toshiba Model T200-4 Computer System....Aug. 30 
Triplett Model 7000 Universal Counter ...... Aug. 71 
Technicolor Model 212 VCR ............... Jan. 21 
Two Albia instrument Modules .......... .. Feb. 82 
Xerox Model 820 Desktop Computer ........ Feb. 35 
Zenith Explorer TV/AM/FM Clock Radio .. March 24 
TEST EQUIPMENT Mo./Pg. 
Analog Meter's Range, Increase Your 

(BallOY) oc ccc cacccaieiaccaiecn aces) sais Oct. 72 
Automotive Tune-Up Meter, Digital (Ball) May 37 

Out of Tune Correction ..............-.-. July 6 

Out of Tune Corraction .................. Nov. 6 
Level Indicator for Boat Gas Tanks (Hayes). June 62 
Logic Probe, 10-LED (Parron) ............. Sept. 72 
Oscilloscopes, 4-Trace Converter for 

MORGAN as eis oa haar acce ates, oem July 57 
TV Screen Into an Oscilloscope, 

Turn Your (Reagan).................-.- Sept. 63 
Waveform Storage to Your Oscillosope, 

Add (Wang & Murphy). ................-- April 43 
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The professional breadboard. 


(For professional, hobbyist or student.) 


Global Specialties’ PB-203A Proto-Board® 
The solderiess breadboard 
that set the industry stand- 
ard for speed, versatility and 
convenience. With a capa- 
city up to twenty-four 14-pin 
DIPs and three regulated power 
supplies (one fixed, two vari- 
able), PB-203A features a !arge 
array of sockets and bus strips 
that emulates standard PC layouts. 
Permitting instant insertion and re- 
moval of virtually any component from 
the largest DIP to the smallest discretes. 
Helping you design, assemble, test and 
modify circuits almost as fast as you can 
think! And built with professional durability, 
for all types of applications, 

Our PB-203A. Only $174* (kit $149.95*) or 
PB-203 with single 5V supply, $133.7 One more 
reason so many people say “Proto-Board” for solder- 
less breadboarding, 


GLOBAL SPECIALTIES 


CORPORATION 


70 Fulton Terr, New Haven. CT 06509 (203) 624-3103. TWX 710-465-1227 
OTHER OFFICES: San Francisco (415) 648-0611. TWX 910-372-7992, Europe Phone Saffron-Walden C799-21682 TLX 817477 
Canada’ Len Finkler Ltd Downswew, Ontano 


Call toll-free for details 1-800-243-6077 Touisstusisessnours 


*Suggested U S. resale Prices. specifications subject to change without notice ©Copyright 1981 Global Specialties Corporation 
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eg ery ie 
nner. Ss professional 


Our radios deliver the kind of performance you need. For 

rugged day-to-day operations in practically any type of 

environment. Regency scanners can take it. So they're the q 
first choice of professionals all around the country. 

And when you think about it, what else would you i 
expect from the only professional two-way radio 
manufacturer in the scanner business. We've taken the 
features you want, and incorporated them into our 
scanners. ... base, mobile and hand held. 

So iisten to your channeis on your choice of a wide 
variety of models and prices from Regency — makers of 
the worlds first transistor radio. 


PEPE) 
Fi Ae 


¢ 


bu 
Kea ency Electronics, Inc. 


7707 Records Street 
Indianapolis, indiana 46226 


<> 


Model M100 


CIRCLE NO. 48 ON FREE INFORMATION CARD 
123 


5 MHz CPU Card 
@ Intel 8085A-2 microprocessor M@ Hardware 


floating point Ml Performs calculations six times 


faster than other CPUs M@ On-board monitor in 
PROM @ 1K RAM scratch pad @ Keyboard or 
RS232C terminal @ Variable clock frequency 


PRICE—$450 


(California residents add 6% sales tax) 


Call or write Artec for details. 


Om tos 3b 


ARTEC ELECTRONICS INC. 


605 Old County Rd., San Carlos, CA 94070 
Telephone (415) 592-2740 
Circle No. §§ on Free information Card 
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Breaking the 40-Column Barrier (Solomon) ..Nov. 35 
Briefcase Computers, Combine Power & 
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By !ts Joystick Ye Shall Know It 

(Spectravideo’s SB-318 Computer) ....... Dec. 73 
Cassette Controller for TRS-80 

Computers (Ting) 42 
Clock for TRS-80, A Fail 

Real-Time (Mein) 82 
Commodore 64 Microcomputer... Its 

Wonders and Potential (Veit)............. April 51 
Computerized Dialing System for the TRS-80 

Model Il, A (Barbarello) .............---. Sept. 64 
Customize your Apple with an EPROM 

Plug (Mitchell) ..............-.2.00-0- : 58 
DAC for TRS-80 Interfacing, A (Mangieri) . ... 76 
Data Converter for the Apple tl, 

Part 1, High-Grade (Nicklin) ............-. July 54 
Data Converter for the Apple Il, 

Part 2, High-Grade (Nicklin) .............. Aug. 63 
Davong 5-Mb Winchester Hard Disk System 

(WallOM) is cietearanicrsrsisisiaiarere aayeais jaca OCt, 90 
Desktop Appliance Computers (Veit) . . .. July 62 
Desktop Computers, A Trio of (Veit)......... Jan. 86 
Heath/Zenith 8/ 16-Bit Desktop Computer, 

The New (Burawa) ...........----...20-5 Oct. 44 
Hewlett-Packard’s New “Touch-Screen” 

Computer (Mitchell) ...........-....00005 Dec. 56 
In This Corner... (Desposito)............- June 48 
Interfacing with Parallel and Serial Ports, 

Matchmaker! Matchmaker! (Marx) .. ....- Nov. 74 
Kaypro Ii, Off and Running with the 

(SOlOMON) eencesce sti ec cemaeioene ae June 57 
Microcomputer Joystick Interfacing Methods 

(Carlstrom and Tenny) .........-.-.6-- March 52 
Microcomputer Technology, Learning 

16-Bit (Meyerie) 

Part 1: The first in a series on learning 

about an 8088-based computer ...... March 81 

Part 2: Hardware for the 16-bit 8088-CPU 

COMPULOK cme cdcw siete ea aetens April 91 
Part 3: Details of the programmable DMA 

CON tGON GN cesicis ecastsgiarscarsioscielstais wists wy eistareisie May 78 
Part 4: Details of the PIT and PPI circuit 

IOI MONS |. oiis sos 0:c teccusay ere efeveteicie Were iaayeste June 74 
Part 5: The Dynamic RAM and Asynchronous 

Communications Port ..............5- July 82 
Part 6: How to use machine fanguage 

POQCAMIIIITIG 25 ejacsicitsareye ieraiavsielerssarorec aia. Aug. 93 
Part 7: How to use the monitor to create 

SOMNWAIE sofas dicjcrinsmne sa joemematan ee Sept. 72 

Modularized Computer—Sony’s New 

SMC-70, The (Veit) .............. eee ee Sept. 59 
Multiple-Character Generation 

(Caristrom) access teiarcsiiremcees caress Oct. 66 


One-Upmanship from Radio Shack (Veit).... May 51 
“Peek” into a ROM Cartridge, How 


to (Hardy/MCGOff) .. 6.2.2... eee eee eee Oct. 52 
Protecting Your Computer From Power Line 

Disturbances (Stifter) ................... Oct. 34 
Pseudo-Cursor for Oscilloscopes, A 

(Patrick) erpssacc nec krastactas amraratearade March 92 
Spreadsheet-Based Portable Computer For 

Business, A (Desposito) ...........--..-- . 48 
Talk Can Be Cheap (Dighera) 39 
Tenseness Level?, Biobox” What's Your 

(Barbarallo) iis.3i.7..toesciieeisrescra cin atetatalavtess Feb. 76 
Timex/ Sinclair Tape Loading, Improving 

(StONGE) dace cstsece serene a tsasiel e8 Sept. 80 


Timex/Sinclair Video, Upgrading (Pence).... May 82 
Timex/Sinclair’s New Color Computer, 


First Look at (Bliechman) .................. Nov. 68 
Touch Tablet, Fast and Easy Graphics 

with a Low-Cost (Desposito) ...........- Sept. 51 
VIC-20 Cassette Adapter, A (Sheehan) ..... Sept. 84 


Voice-Recognition Boards for Apple/ 
Franklin and Texas Instruments 


Professional Computers ...........-.---. Dec. 40 
COMPUTER SOFTWARE Mo./Pg. 
“Artificial” Expansion of Timex-1000 

Memory (Largent) .................2+--- Dec. 68 
Computer-Aided Logic Design (Rubensiein).. May 67 
Ears for Your Computer (Teja). ............- Dec. 34 


WWW.americanradiohistorv.com 


1983 


Soul of CP/M, The (Waite and Lafore) 


Partallecscncatsisccc es eeates ano beeavesere May 35 
Part 2 . June 65 
Part3 .. .. July 73 
PAM 4 sis c.s cieretsisceccss .. Aug. 80 
Synonyms for Word Processing (Mau)....... Oct. 76 
War of the Words (Veit)...............5065 Jan. 62 
CONSTRUCTION Mo./Pg. 
Active Voltage Reference, An (Andrews) .... April 50 
Automobile Idiot Lights (Hilbert) .......... March 98 


Broadcast-Band Notch Filter, A (Shields) .... Feb. 68 
Cassette Controller for TRS-80 Computers 


CTUING) 2 ss oreaiccian vais, cayenanenves Mite Reena aie Nov. 42 
Clock for TRS-80, A Fail-Safe, 

Real-Time (M@iN) .... 2... eee Dec. 82 
Computerized Dialing System for the TRS-80 

Model Il, A (Barbarello).............00.- Sept. 64 
Customize your Apple with an EPROM Plug 

(MitCHOMl)} ciasic.e ccets sysicee sie eesicieien cresieiaye Nov. 58 
DAC for TRS-80 Interfacing, A (Mangieri) .... April 76 
Data Converter for the Apple II, 

Part 1, High Grade (Nicklin) .............. July 54 
Data Converter for the Apple II, 

Part 2, High Grade (Nicklin) .............. Aug. 63 
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Graphic Equalizer, Part 2, The Optimized 


(GOP es siasevsn ie diate retry watets ueywiets arava Jan. 56 
Guard Precious Components From Overload 

Damage (Wright) ...........6.0ee eee ee June 39 
intelligent Thermometer, Part 1, 

Bulldithen(FOx)) fice cccaiersistns sias,citarecs Jan. 74 
Intelligent Thermometer, Part 2, 

Build the (FOX)! «iss ce cccies vecincenica ese Feb. 95 
Light Chaser, A Microprocessor Controller 

for Light Shows (Viesca).............0555 Oct. 70 


Magnify your Calculator’s Display (Souder) ..Feb. 52 
Microcomputer Joystick Interfacing Methods 

(Carlstrom and Tenny) ........-....0+- March 52 
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Computers & Electronics 


SOFTWARE 
FOR MICRO’S SS 


Insurance Agency Management cs 
- 


\ 


Medical Office Management 
Dental Office Management 
Property Management 

Legal Time Accounting 
Professional Time Accounting 


On-Line Order Entry 

Super Ledger Accounting 

General Ledger Accounting 
Accounts Receivable 


fim Active 
‘@© Electronics 


NUMBER ONE IN 


QUALITY 
SERVICE 
AVAILABILITY 


THE WORLD’S MOST 
COMPLETE PROFESSIONAL 
AND HOME ELECTRONICS 
ENTHUSIAST INVENTORY 


* Semiconductors + Memories 
* Microprocessors + Support Circuits 
* Microcomputer Systems + Peripherals 
* Passive Electronic Components 
* Hand Tools, Wire Wrapping, 
Soldering Equipment + Hardware 


Accounts Payable 


NOW AVAILABLE — FREE 
1983 80-page catalog 


A complete listing of products 
and specifications 


Data Base 
Management 


Runs OA CP/M. CP/M- 86 & MS-DOS 


UNIVAIR INTERNATIONAL | . i 
VA R 9024 ST. CHARLES ROCK ROAD Call, write or circle the 


ST. LOUIS. MISSOURI U.S.A. 63114 inquiry card for your 


SYSTEMS | (314) 426-1099 | TL free copy today. 


on RE em 8 ae P.O. Box 8000, Westboro, Mass. 01581 
CALL TOLL FREE: 1-800-343-0874 


- = Mass customers call (617) 366-0500 
Circle No. 79 on Free Information Card 
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Beyond Pac-Man ............ceeeereeeee 
The Calculator Connection 
Robot Shacks............ 
Sexism and the Computer 
Mims the: Word ta ccjecnnpen acerca sarisece 
Shades of de Gaulle .. 
Friendly Computers . . . os 
Cormpuphobla ics: 2c. ee cece eee en ee 
AT&T and the Seven Dwarfs ............. Oct. 
Future Speed Shock x 
The Year That Was 
The Electronics Scientist (Mims) 
Ultrasonic Sound/ Polaroid Rangefinder/ 
LM3905 AP Note/Lower Supply 


Voltages/Device Developments ....... June 
Thermoelectric Modules/MF-10 Universal 

Active Filt@h ccc. ces adcs Succ aeuans July 
Flat Panel Displays/A Tunable 60-Hz 

UMM RUMOR eerste iteiraseeciinnssiie st Aug. 
Homemade Electroscopes and Experimenting 

with a Geiger Counter .........-..-.+- Sept. 


Visible-Light Laser Diodes/More About 
Ultrasonics/A New Non-Volatile RAM . .. Oct. 
Optical Data Communications/An 
Experimental Joystick Interface/A New 
Class of Semiconductors .... .-...-..- Nov. 
The World's First 16-Bit CMOS Microprocessor/ 
Experimenting With a Piezoelectric Speaker 


Saisie atlesatesmna Siar aisiets Bearaineam eae ferences Dec. 
English Broadcasts Audible in No. America 

(HAUSOR) canis. comcecnaee ancinennee ecees Jan. 

Berle ei ereiaie etal chcswrvchefetcrerete teserap ar ctere eiccore July 

ase /uh vob soce bees ta sbiorae Su caloue eae eicclactyeinys ycreleties Aug 
Entertainment Electronics (Feldman) 

Better TV Pictures with Comb Filter’ ...... Feb. 

Two New Products Go A Step Beyond 

PSM sscrevatesorscoysleseiarsyateveiiyavesticta:gcaraisloce-eisiete Aprit 
Better Sound for VCRs with Beta Hi-Fi ... June 


Are Those Digital Discs All They're Cracked 


Wet | BG inte. svates macvssanmsecnvonate s scvcocelaresie stare July 
Digitat TV-—How Soon? ...............- Sept. 
A New Approach to Tape Azimuth 

Alignimansticn teers ctetsscars ncccersn sis reseecale Oct. 
Stereo TV—ts There a Better Way?....... Nov. 


Experimenter’s Corner (Mims) 
Experimenting with Kodak’s Disc Camera 
Part 3. Radio Control & Aerial 


Photography \.. <2 cis csceeceeaaie Coes Jan. 

Experimenting with a Low-Cost 
| Fibe@r-Optic WAR: 3 cress atc erssttes(s csictolate Feb. 

Experimenting with VMOS Power 

UECUES Ch maremunnon averiisnnrices aor March 
Solderless Breadboards for 

EXP@rMmenters: icici ciscrsrasaanes an cere April 
Experimenting with Electronic Flash 

(CU Cie pomao cen mnecran aun tdcnsara May 


Programmer's Notebook (Keogh) 
Designing Subroutines for A Board Game . . Feb. 


How to Use Subroutines ............... March 
Project of the Month (Mims) 

A Multifunction VMOS Oscitllator.......... Jan. 
A Photonic Door and Window 

[nitrusionAlanim:: ac csseaccniaearaa antares Feb. 
A Digitally Programmable VMOS Variable 

RSSistOneneiicc ccna naacam te March 
Adjustable Threshold Temperature and 

LIGNE ALARMS Sis Tis caieterernictareratarctajase atayeraere April 
Constructing a Two-Way Optoisolator ..... May 


Solid-State Developments (Mims) 
Keeping up with the New 


Microprocessors ‘ Jan. 
Flash Analog/Digital Converters Come 
of Age ‘44 " Feb. 


New Peripheral Transforms Apple II into 


A Computerized Oscilloscope . . March 
Personal Radiation Detectors April 
Introducing the Varistor. . .. May 
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OPERATION 
ASSIST 


lf you need information on outdated or rare 
equipment—a schematic, parts list, etc.—another reader 
might be able to assist. Simply send a postcard to Opera- 
tion Assist. Computers a Evectronics, 1 Park Ave., New 
York, NY 10016. For those who can help readers, please 
respond directly to them. They'll appreciate it. (Only 
those items regarding equipment not available from nor- 
mal sources are published.) 


Supreme, Inc. Model 655 oscilloscope. Need .5 mfd- 
1500 VDC capacitor and schematic. George Karastas, 
3701 Mt. Aladin Ave., San Diego, CA 92111. 


Atar! CS-2600. Need schematic and specific information 
on the |/O port. Paul Yoes, 245 Koy Rd., Beilville, TX 
77418. 


Crosley Radio Corp. U.S. Army racio receiver and 
transmitter #3C-654A, Serial #46716. Need repair 
manual, Operations manual and schematic. Michael J. 
Cedeck, 2903 Gene Lane, Arlington, TX 76010. 


Hallicrafters Model PC-210F radio. Need schematics. 
Narciso R. Villafane, Lemay 108 Ramey Base, Aguadilla, 
PR 00604. 


Weston Model 983 oscilloscope. Need schematic and 
Operation manual. Bill Allen, 35 Eagle St., Terryville, CT 
06786. 


Zenith Model G454IW Chromcolor Il TV. Need schemat- 
ic or service manual. C. G. Malseed, 331 Penny St., Mc- 
Keesport, PA 15132. 


General Electric Model #GEL-740 radio. Need sche- 
matic, instructions, alignment information and service 
manual. Richard R. Eggergs, 191 N. Park Victoria Dr., 
Milpitas, CA 95035. 


Craig Mode! 6408 videotape receiver. Need manual, 
parts list and schematic. T. Langley, 52 Sarles Lane, 
Pleasantville, NY 10570. 


Hammarlund Model HQ100 receiver. Need manual, 
parts list and schematic. T. Langley, 52 Sarles Lane, 
Plesantville, NY 10570. 


Hickock Mode! OSK-4 teaching systems oscilloscope 
Model OSK-4. Need manual and schematic. Mark 
Abrams, 79 Nichol Ave., New Brunswick, NJ 08901. 


Mercury Model 880 picture tube tester. Need instruction 
book. James E. Stewart, 1607R NE 15th Ave., Fort Lau- 
derdale, FL 33305. 


Precision Model ES-500A oscillograph. Need schemat- 
ic and parts list and/or service manual. Jon M. Sobel, 
Box 7282, St. Petersburg, FL 33714. 


Dumont Model TO-100 television camera. Need sche- 
matic and/or service manual. Gary Montgomery, 1011 
Westwood Drive, Elkview, WV 25071. 


Electrodata Co. Model AG-1 audio generator. Need 
schematic. R.H. Klapheke, 4113 Sunflower Dr., Louis- 
ville, KY 40216. 


Conair Model 224 tube tester. Need CRT testing chart 
and adapter description(s). Jim Vassil, Box 4691, Redd- 
ing, CA 96099. 


Elco Model 625 tube tester. Need schematic and operat- 
ing manual. John O. Tjebban, 5008 Will-O-Dean Rd., Ra- 
leigh, NC 27604. 


Haliicrafters Model SX96 receiver. Need schematic, 
alignment data and operating manual. George Zintak, 
8617 S. Karlov, Chicago, IL 60652. 


Lafayette HA-800 Receiver. Need schematic and align- 
ment manual. Robert W. Haicro, U.S. Army Element 
Alfsee, Box 2195, APO NY, NY 09224 


Telequipment oscilloscope Model D61A. Need service 


manual or schematic. M. Repouic, Box 403, Boston, MA 
64080 
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General Electric Model M-81 receiver. Need schematic 
George Henley, 502 N. Armstrong, Pleasant Hill, MO 
64080. 


Texas Instruments Model PHP 1700. Need accessories 
interface. Rovert Fein, 48 Pratt St., Allston. MA 02134 


Educational microcomputer systems Model M68K 
Need schematics and documentation. Motorola 
Macsbug monitor. Need assembly language source list- 
ing. Joseph R. Stewart, 586 Plain St., Stoughton, MA 
02072 


RCA Model TMV-97-B, r.f. oscillator. Need schematic 
and other available information. Russ Sandman, 560 For- 
est Hills Blvd., Waverly, OH 45690. 


Digicom Data Products Modem Model AC-312. Need 
manual and schematics. Harold Wright, 7144 Center St., 
Highland, CA 92346. 


EMC Model 502. Need schematic and NTS construction 
manual and parts list. M.M. Zamir, Box 1253, NY, NY 
10451. 


Philco Model 37-640 multiband radio and Lear model 
G511 phono and wire-recorder with model WC311A ra- 
dio. Need schematics, service manuals and source of re- 
placement parts. Mike Miller, Box 105, Bethel CT 06801. 


Tennelec memory scan Model MS-1 monitor. Need 
schematic. Ernest Clark, R.D. 3, Box 426, Homer City, PA 
15748. 


Hallcrafters SX-4Z. Need schematic, parts list and oper- 
ating manual. William F. Chapman, Lakeside Village, 
Wales, MA 01081. 


Scott Model 99-C amplifier and Sinclair Model X-20 
Class-D hi-fi amplifier. Need schematics. Patrick E. 
Chung, 11 Faulkner Avenue, Duhaney Park, P.A. Wash- 
ington Blvd. Jamaica, West Indies. 


YORX Model M2601 stereo. Need technical manual, 
schematic, or Owner’s manual. Roman Budek, 65 Dover 
Dr., Des Plaines, IL 60018. 


Advent VB225 projection T.V. Need schematics and 
parts list. Waldo Senechal, 2727 Pacific 141, Highland, 
CA 92346. 


Video Systems Corp. Model 2000 video terminal. Need 
schematic, operating manual and service data. Don 
Morar, 3663 Hipsiey Mill Road, Woodbine, MD 21797. 


Mercury Model 204 tube tester. Need meter, charts and 
schematic. Philco 10L43 T.V. Need schematic and pic- 
ture tube 17DRP4. Tom Schenk, c/o Ed Knapstein, 105 
Bradford LN, Madison, WI 53714. 


Realistic Model 150-A receiver. Need service manual 
and schematic. Jesus Pulgar, Box 11243, Santurce, PR 
00910. 


Precision Apparatus ES 500A oscilloscope. Power 
transformer needed. Vincent Werdein, 2517 Wehrile Dr., 
Williamsville, NY 14221. 


Automatic Radio Phone Secretary Model TPS-3173. 
Need instruction manual and schematic. Gary Cook, Box 
5, Centerville, MO 63633. 


RCA Mode! 96K2 radio. Need schematic and parts list B. 
Murray, Route 1, Box 658, Capshaw Road, Harvest, AL 
35749. 


Analab dual trace scope Type 1120. Need any available 
information. Peter J. McManus, Box 38, Porter, ME 
04068. 


Micro-Q Z-80 based controller. Need schematic and op- 
erating manual. K.W. Keck, 9201 Hooker, Westminster, 
CO 80030. 


Elco VTVM Model 221. Waterman Products industrial 
and television pocketscope Model S-11-A. Precision 
Apparatus Co. Inc. tube tester Model 912, Serial No. 
16479. Need owners or service manuals and tube charts. 
Edward Skirei, Wickham Ave., Box 339, Mattituck. NY 
11952 


Precision Apparatus Co. Series E-200 C signal genera- 
tor. Need schematic, operating instructions and service 
manual. Rustan R. Crespo, 440 59th St., West New York, 
NJ 07093. 
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FEATURES 

Adam Arrives (Rubenstein) Feb, 42 
Al Comes of Age (Hirsch) Mar. 62 
Apple to Go, An (Costa) .....0.....00 02s June 52 


Assembly Language Primer for IBM PC: 
Featuring the 8088 Microprocessor (Lafore) .. Jan. 82 


Atari Tape Interface, An (Cartstrom) ..... ..... dan. 77 
AT&T Breaks the Speed Barrier (McDonnell) .. . Sep. 66 
Bar Codes: Once Over Lightly (Solomon) .. Apr. 68 
Bearcat Compuscan/2100 Scanning 

Receiver (Desposito) .... Jan. 48 


Beyond the Basics at Microsoft (Gianas) . July 66 
Breeding a New Variety of Apple (Schnatmeier) . Mar. 48 


CMOS Takes the Lead (Patterson and Magos). . Sep. 70 
Communications Software, Guide to (Helliwell) . Aug. 56 
Compaq's Newest Compatible 

(McMullen & McMulten). 0.0.0.2... ..... Aug. 44 
Computer Security in the Micro Age (Dietz) .... June 68 
Converting Programs for VIC-20, PET, 

and C-64 Computers (Gunn)... . air ty. Val 92 
CP/M World?, What's New in the (Bernard) .... Jan. 56 
Data Compression Techniques (McCarthy) .... . Dec. 00 
Digital Research, C&E Interviews Jan, 59 
Disks and Drives (Gordon) ... Feb. 50 
Electronic Ties That Bind (Byers) i .. Mar, 68 
Electronic University, The (Webster & Miner) ... Oct. 80 
Emulation, tn-Circuit (Solomon) ......... May 80 
Encryption Deciphered (Nicolai) ...... June 64 
Engineering Design on Micros (Lee) ..... Sep. 86 
Faceoff: The Appie lic vs IBM's New PCjr 

(Costa & Bernard) Nov. 50 
From One Computer to Another (Salsberg) Mar. 58 


Getting Started in Personal Computing (Burawa) Jan. 67 
Heathkit/Zenith 16-Bit Learning 

Computer, New (Desposito) .... Jan. 62 
HP's New LaserJet Printer (Bernard) . . July 36 


IBM Software for the PCjr (Smith-Richardson) . June 59 
IBM's Peanut: A PC in a Junior-Size 

Package (Mitchell) : Jan, 38 
Incredible Shinking Circuits, The (Chakravarty)... Apr. 64 
Interfaces, Real World (Conway). . . Sep. 54 
Jet Set Printers (Zachmann)............- Feb. 78 
Junior Run?, What Makes (Mims) ..... . June 54 


Keyboards: The Power at Your Fingertips (Byers) Sep. 60 


Keeping Your Micro Cool (Appeboen-Fromme) . Oct. 88 
LCDs, Big Picture (Peterson) ‘ . Aug, 48 
Local Area Network, Choosing a (Byers) . June 72 
Logic Programming and Prolog (Weiner) . Dec. 00 
Macintosh: Big Step, Smail Footprint 

(Schnatmeier) . Mar. 42 
Mainframe Data to Micros, ‘Getting 

(Gugfiotti and Weitz) ... May 60 
Managers Manage, Helping (Light) . July 52 
Memories that Don’t Forget (Byers) Apr. 76 
Micro Data Managers Get Mainframe 

Power (Guttman) . Oct. 66 
Micro Service Organizations (Bibb) . Aug. 52 
Microprocessors in Cars (Lee) Dec. 00 
Micros in the Recording Studio (Porter) Mar. 72 
Modems, Buyer's Guide to Smart Oct. 63 
Modems Get Smarter (Byers) Oct. 56 
Modems, New Low-Cost (Byers) May 48 
Madem's Native Intelligence, Harnessing 

Your (WeDStES)) we we iin s aarrercamcys og ae games» Oct. 60 
Monitors, Buyer's Guide to .. Dec, 00 
Monitors, Looking into (Porter) . Dec. 00 
Motorola's Muscular 68020 (Soloman) . Oct. 74 
Multi-Megabyte Minifloppies (Mogliner) Feb. 53 
New Architectures (Teja). May 70 
Now Let Your Computer Reach Out (Seelig) . Apr. 56 
Painting a Good Business Picture (Bishop) . May 52 


Plotters, Quick on the Draw: Inexpensive (Mims) Mar. 50 


Pointers, A Few Quick (Mims) veers ees. May 64 
Power Supplies, Uninterruptible (Frankel) . ie Oct. 84 
Printer, Get More impact from Your (Saffir) ..... Nov. 60 
Printers, Advanced Matrix (Teja) ..............Nov. 54 
Printers, Buyer's Guide to Matrix... . . Nov. 65 
Printing with the Speed of Light (Hecht) ...... Apr. 72 
Ray Kurzweil, Mister Impossible: (Melton) . July 40 


Road to Success, The 
Avoiding the Pitfalls (McCarthy) ...... vee Apr 51 
Context Management Corp: Success Story ... Apr. 52 
Arktronics: The Story of a New Venture 


(Bernard) ...... i arag ... Apr. 54 
Robots, Personal (Conway) = . Dec. 00 
Sharp PC-5000, A First Peek at the (Marx) .... Feb, 60 
Signal Processors, High-Speed (Teja) ......... Apr. 60 
Sinclair's Newest Bombshell (Solomon)........ Apr. 62 
Software Arts’ Office of the Future 

(McMullen & McMullen). ................--- Aug. 64 
Speech Recognition, Continuous 

(Walsh & Bernard) . ; . duly 46 
Stocks, Bonds & Personal Computers 

(McMullen & McMullen) May 76 
Store It with Light (Hecht) .. July 60 
Tandy Goes Compatible (Leichtman) Dec, 00 
Tape Backup for Hard Disks (Teja) . Sep. 80 
TRS-80 Color Computer as a Storage 

Oscilloscope, Use Your. . Feb. 64 
Video Display Terminals and Vision 

(Margolin). ays .. July 56 
Video Processing (Melton) ... Nov. 80 
Video Signals and Monitor Design (Solomon) xeaDac00' 
Videotex and You (Helliwell) staid Feb. 72 
Windows: At Panes to Integrate Software 

(Bernard) Mar. 54 
Xerox Parc—Heroes of the Micro Revolution 

(POMECT) tured, « samirunt ae Sep. 76 


CALCULATOR SAVINGS 
ass Ca 


JAPA} 
HestNe roorenmane 8 TAR AEM RIGO 
HP-15C Programmable 99.99 FUR UAEAE | Vevaveen 4} 
HP-16C Hexadecimal 99.99 el alatatall hari Va ay 
HP-41CV Alpha Progrmb .. 189.99 
HP-41CX Extnd Functn.... 259.99 
82104A Card Reader 149.99 
82143A Printer 299,99 
821534 Wand 99.99 
HP-97 Desk Progrmb 599 99 
HP-71B Computer 419.99 
82700A Card Reader 124.99 
824014 HP-IL Interface 107.99 
82420A 4K Mem for 718 59.99 
HP-75C Computer 699 99 
HP-75D Computer 929.99  HP.41 System Case 49.99 
82700A BK Mem for 75 149.99 Port-XTender to 10 ports, 129.99 


Call tor Low Prices on ali Accessories and Software 


Tl TI-66 Advanced Programmable, 500 steps $59.99 
TI-55-11 Scientific Calculator w/ Statistics 34.99 
LCD-Programmer Hexadecimal Convertor 59.99 


Brother BP-30 Type-A-Graph Typewriter/4-Color Graph Maker $239.99 


Canon TYPESTAR-5 Portable Electronic Typewriter 4989.99 
TYPESTAR-6 Portable Electronic Typewriter 2K Memory. . 249.99 


82160A HP-IL Module $99.99 
82161A Cassette Drive 359.99 
82162A HP-IL Printer 359,99 
B2164A RS-232 Interfe 249.99 
82168A HP-IL Modem 459.99 
92198A 80 col Video Int 269.99 
22258 HP-IL Think Jet 419.99 
9114A HP-IL Disk Drv. 649.99 
82180A Extnd Functions 59.99 
82181A Extnd Memory 59.99 


Sharp EL-7050 Graphwriter 4-color Printing Calc $79,99 
EL-7001 Memowriter with 40 word memories 39.99 
EL-5500 Il Handheld Computer/Calculator 79.99 
PC-1250A Pocket-size BASIC Computer 89.99 
PC-1261 Two-line 10K Pocket Computer 159,99 
PC-1500A Expandable 8K Handheld Computer 179,99 
CE-125 Printer/Microcassette for 1250A/1261 139,99 
CE-126P Cassette intertace/Printer for 1250/4261 79,99 
CE-150 Cassette Intric/Piotter for 1500A 179,99 
CE-158 AS-232C & Parallel Intertace for 15004 159.99 
CE-161 16K Memory Expan with Battery Back-up 139.99 
EY 

Casio FX-700P Handheld Computer.1568 steps . $59.99 

- FA-3 Cassette Adapter for FX-700P . 34.99 
FP-12 20-column printer tor FX-700P +4 59,99 
FX-98 Credit card Solar Scientitic Calculator ..... 24.99 
FX-451 Scientific Calculator with Hexadecima! .. . 29.99 
FX-720P Expandable Handheld Computer 79.99 
FX.750P Expandable 4K Handheld Computer 109 99 
SL-800 Film Card “ » 29 


Use cashier's check, postal money order, VISA, or M/C. Prsni checks take Hive weeks 
to clear. Add shipping’ 1% of your order (43 95 minimum). Eas! of Missp Rv extra 51 50 
CA ras add 6% Sublect to availability USA prices 
ORDER 800-421-5188 Outside 
TOLL-FREE Information line (213) 633-3262 CA, AK, HI 
| Tam’s Inc, Dept CE-11 
14932 Gartield Ave. 
Paramount, CA 90723 
INCORPORATED (213) 633-3262 
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DONT 
BLAME THE 
SOFTWARE! 


Our Isolators eliminate equipment 
interaction, clean up interference, 
curb damaging power line spikes 
and 
lightning 
bursts. 


ISO-1 ISOLATOR 


3 isolated sockets; quality spike 
suppression; basic protection. . 881.95 


1SO-3 SUPER-ISOLATOR 


3 dual isolated sockets; suppressor; 
commercial protection. ..... $122.95 


1SO-17 MAGNUM ISOLATOR 


4 quad isolated sockets; suppressor; 
laboratory grade protection. . $213.95 


[¥iq7~ Electronic Specialists, Inc. 
171S. Main, Natick, MA 01760 (617)655-1532 


Toll Free Order Desk 1-800-225-4876 
MasterCard, VISA, American Express 
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Now aevailablie to everuone!l 
Computel Publishing Society 


a unit of the Computel System presen 


Subscribe 
now—and 


The one you've all 
been waiting tor 


become an ot- 
ficial member! 
4 subscription 
to Camputet 
brings all 
of these 


PUBLISHED MONTHLY 


exciting en- ONE YEAR SUBSCRIPTION: $14.00 


titlements for the CANADIAN: $ 18.00 FOREIGN: $ 24,00 
duration of the membership’ (SAMPLE COPY: $ 1.001 (BACK ISSUE: $2.00) 


@ The Membership Print Certificate—an honorable-looking medallion worth fram- 
ing. created by the Computel staff to signify membership to the Computel System! 


¢ Hundreds of WHOLESALE and below-wholesale priced electronic gift items 
available, for your own personal use or for use with the Compute! Merchandise 
Distribution Plan—a marketing technique you can use ina business of your own! 


Group discounts when buying computer systems, supplies, and components 
with the other members of the Society, from huge closeouts and factory shutdowns 
that we are constantly seeking as (hey occur! 


% Discounted prices on computer hardware and software purchased through the 
Society at athtiated outlets around the world! 


# A comparison of the computer systems and equipment on the market BEFORE 
you make an investment, through Computel’s advisory panel of members whose 
dedication in your locality will assist you On where to buy and where to get help! 


A multi-national magazine bulletin board for students, Computer Enthusiasts, 
Computer Hackers, Phone Phreaks, management, and any party so interested 
spanning the world of Computers, Electronics, and Communications, joining the 
hobby and profession in a spectacular display of creativity you won't want to miss! 


@FREE advertising in Computel for members who wish to trade or sell their 
equipment, leave messages, or just want to find Out what's going on with other 
members—we can print any message you send in, and forward all replies! 
SEE HOW EASY IT IS TO BECOME PART OF THE COMPUTEL SOCIETY? 


..24 hours a day...7 days a week 
JUST DIAL OUR TOLL-FREE NUMBER AND HAVE YOUR CREDIT CARD 
NUMBER ear GET IT WHILE 17S HOT—THE PUBLICATION FOR YOU! 


|1 800 6-COMPUTEL | 


CALLS OUTSIDE CALIFORNIA 


| 1 800 5-COMPUTEL 


CALLS WITHIN CALIFORNIA 
ORDER THESE GREAT REPORTS BY MAIL OR BY PHONE TODAY! 
The History of Computing 

The History of the Telephone 

The Phone Phreaks’ Guide to Computers 
Telephone Engineering Course 

Computer Repair—-Do it Yourself and SAVE! 


ALL 5 REPORTS PLUS A SUBSCRIPTION TO COMPUTEL: $ 89.00. 


Bee Computel Publishing Society ———a 
6354 Van Nuys Blvd., 161-CG / Van Nuys, CA 91401-2696 
Don't miss OuteSubscribe nouul 
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You Can Get There From Here 
(Smith-Richardson) 

You Can Take It With You (Costa) 

3M Stretches the Capaclty of Floppy Disks 
{Smith-Richardson) 

8-Bit Computer Gets a New Operating 
System, An (Mitchell) 


HARDWARE REVIEWS 

ACT Apricot Computer 

ACT Apricot X! Computer 

Appiied Creative Technology Printer 
Optimizer Buffer 

Atari's Touch Tablet and Chaik Board’s 
PowerPad 

Chameieon Plus Computer 

Commodore SX-64 Portable Computer 

DEC 350 Professional Computer 

Epson LQ-1500 Printer 

Epson PX-8 Lapsize Computer 

Hewlett-Packard HP110 Computer and 
ThinkJet Printer 

IBM PC Portable 

| Kaypro 4 Plus 88 Computer 

Key tronic 5151 Keyboard 

Leading Edge Personal Computer 

LIGO Research Angel Printer Buffer 

Microwriter Word Processor 

Mitsubishi Video Printer 

Morrow MD11 Computer 

NEC PC-8201A Lapsize Computer 

NEC APC IIt Computer 

Panasonic Sr, Partner Computer 

Princeton Graphic SR12 and Scan Doubler 

Radio Shack PTC-64 Printer Buffer 

Radio Shack TRS-80 Model 4P Computer 

Radio Shack/Tandy TRS-80 
Model 2000 Computer 

Sanyo MBC550 Computer 

Smith-Corona L-1000 Daisywheel Printer 

Sord Lapsize Computer 

Stearns Desktop Computer 

Taligrass 70-Mb Hard Disk 

Taxan TV Tuner % 

Texas Instruments T|-855 Matrix Printer 

Toshiba P1351 Printer 

VideoShow 150 

Zenith 2151 Computer 


SOFTWARE REVIEWS 

Andrew Tobias Managing Your Money 

Ashton-Tate Framework 

CADPian 

Convergent Technologies Taskware 

Eight Electronic Spreadsheets (MagiCalc, 
MicroPlan, MultiPlan, Perfect Calc, 
Pro Calc, SuperCalc, Target, VisiCalc) 

Electronic Arts Cut and Paste. 

ideaware 

Information Builders PC/Focus 

Leading Edge Word Processor 

Lotus Symphony 

Leading Edge Nutshell 

Master Type 

Minl Jini 

Please 

Prentice-Hall VCN ExecuVision 

Rocky Mountain Software NewWord 

Sideways 

Software Arts TK!Solver 

Two dBase II Front Ends 
(Autocode 1 and Quickcode) 

Typing Tutor iI 


DEPARTMENTS AND COLUMNS 
Computer Hardware (Solomon) 
How Computers Create Color 
The Ultimate Communicator 
Those Were the Days 
One More Viewpoint on the Future 
Logic Is Our Business and 
Business Could Be Better 
How Many Bits? 
Memory You Can Bank On 
Bless This ABCDEFGH.DOC World 
Surface Mounting 
| Limited Only by Your !magination 
‘Tle Wtugo Fmt” 
Moonmen, Sprites, and Fractals 
Computer Scientist, The (Mims) 
Learning to Use an XY Printer 
Experimenting with Coleco’s Adam 
Experimenting with Computer Art 


Nov. 74 
June 50 


Aug. 60 


Feb. 67 


Apr. 44 
Dec. 00 


Mar, 78 


Sep. 46 
June 30 
July 34 
Apr. 46 
Nov. 32 
Sep. 34 


Aug. 36 
July 24 
Mar. 79 
Oct. 44 
May 3€ 
Mar. 77 
Apr. 46 
July 26 
June 34 
Apr. 38 
Oct. 49 
Nov. 38 
Dec. CO 
Mar. 77 
May 42 


July 18 
May 34 
July 71 
Oct. 32 
Sep. 42 
Oct. 28 
Dec. 00 
June 32 
Nov. 33 
Dec. 00 
Aug. 32 


\ 
| 


December 1984 


Computer Aided Drafting June 22 Of Micros and Mainframes May 6 


More on Computer Aided Drafting July 74 | An Ethical Question June4d | 
Computer Controlied Light Meter Aug. 18 | Computer Literacy Revisited July 4 | 
Analog Computer Techniques for | Software's New Wave Aug. 6 | 
Diglta! Computers Sep. 24 | Tough Decisions Sep, 4 
Analog Techniques for Digital Computer, I! Oct 16 | When Easy Becomes Hard Oct. 4 | 
Random Numbers Nov. 14 | On Reacing Reviews Nov 4 
An Automatic Optoelectronic Digitizer Dec.00 | Personal Robots Dec. 0 
Editoria! (Salsberg) Electronics Scientist (Mims) 
And the (Computer) Beat-Goes On Jan. 6 Rediscovering the Transistor Jan. 96 
Editorial (Alpert) Analog Sensors for Personal Computers Feb. 82 
The Shot Heard ‘Round the World Feb.4 | Guest Column (McMullen & McMullen) 
Computer Literacy Mar.6 | Compatibility and Portability June 80 
So You Want to Get Rich in the Guest Column (Buckley) 


Software Business? Apr.4 | Learning to Touch Type Aug. 24 | 


1983 Mail Order Catalog 


The One Stop Electronic Shop! 
Call Toll FREE 1-800-343-0874 ; 


in the United States: 


Mail Orders Boston Seattle 
P.O. Box 8000 133 Flanders Road 13107 Northup Way 
Westborough, Mass. Westborough, Mass. Bellevue, Wash. 
01581 01581 98004 | 
‘Mass) (617) 366-0500 (617) 366-9684 (206) 881-8191 
in Canada: 
Montreal Toronto Downsview 
5651 Rue Ferrier 14 Carlton Street 86 St. Regis Cr. N. 
Montréal, Québec Toronto, Ontario Downsview, Ontario 
H4P 1N1 M5B 1K5 M3J 1Y8 ; 
(514) 731-7441 (416) 977-7692 (416) 630-0490 ' 
Ottawa Calgary Vancouver | 
1023 Merivale Road 3220-5Sth Ave. N.E. 3070 Kingsway 
Ottawa, Ontario Bay 2 Vancouver, B.C. 
K1Z 6A6 Calgary, Alberta V5R 5J7 | 
(613) 728-7900 T2A 5N1 

(403) 235-5300 (604) 438-3321 


Visit your nearest Active store, Call, write or circle 


the Reader Service Card for your copy of Active’s new catalog. | 


Circle No. 50 on Free Information Card 
95 


WWW. americanradiohistorv.com 


VOLUME 23, NUMBER 1 


Features 


35 DisplayWrite 2 


40 Advanced Data Sy logreen 
Managers 36 Realia COBOL 
By Michael K. Guttman 


Software for database applications. BY Sin Baeet: 


44 Using Database 


Management Cc \ 
Systems oO umns 
COVER BY MICHEL TCHEREVKOFF Se =a 
By Martin Porter 8 Bits & Bytes 


How data managers for micros are help- | G4 Optical Computing 
ing business people. 


= : : By Jeff Hecht 
46 Buyer's Guide to | Little-known technology outperforms 
Advanced Data | digital computers for special applica- 
Managers Hens. : - 
50 IBM’s New 68 Logic Programming 
Quietwriter and Prolog 10 The Computer 


; Scientist 
By James Weiner 


The language the Japanese have chosen | By Forrest M. Mims, Ill 
for thin AI project. | Computer art. 


By Josef Bernard 
Unique new thermal ribbon provides let- 
| ter quality without noise. 


52 How to Maintain 
Your Micro 


| 13 Les Solomon on 
Computer Hardware 


Reviews | Ray tracing, particles, and texture. 
20 STM Portable 72 Guest Column 


By Michael K. Guttman By Dexter R. Hart ae 
: | Confessions of a mail-order junkie. 
24 Memotech MTX512 


By Charles P. Rubenstein Departments 


30 Apricot XI 
| By William Barden, Jr. 4 Editorial 


By D. J. Herda 


| Tools and pmeeuuies for keeping your 32 Deck Mecessa By Seth R. Alpert | 
computer up to snuff. Programs ry i & Lette 
58 The Tenth ase 
Anniversary of 32 Sidekick 74 New Products 
the Altair 8800 By Michael K. Guttman 92 Computer Mart/ 
By Forrest M. Mims, III 33 Spotlight Electronics Classified 
Setting the record straight on the origin = = 
of the first microcomputer. | By Barbara E. and John F.McMullen | 102 Advertisers’ Index 


COPYRIGHT © 1984 BY ZIFF-DAVIS PUBLISHING COMPANY All rights reserved. Computers & Electronics (ISSN 0032-4485) January 1985, Volume 23, Number |. Published monthly 
by Ziff-Davis Publistiing Co,, at 3460 Wilshire Blvd.. Los Angeles, CA 90010. Richard P. Friese, President; Selwyn Taubman, Treasurer; Bertram A. Abrams, Secretary. One year subscription 
rate for U.S, and Possessions, $16.97; Canada, $21.97; all other countries, $23.97 (cash orders only, payable in U.S. currency). Second Class Postage Paid at Los Angeles. CA 90052 and al addi- 
tional mailing offices. Authorized as second class mail by the Post Office Dept., Ottawa, Canada. and for payment of postage in cash. POPULAR ELECTRONICS including ELECTRONICS 
WORLD trademark registered. Indexed in the Reader's Gu de to Periodical Literature. Ziff-Davis also publishes Boating, Car and Driver, Cycle, Flying, Poputar Photography, Skiing. Stereo 
Review, Electronic Experimenter's Handbook, and Tape Recording & Buying Guide. POSTMASTER: Send address changes to COMPUTERS & ELECTRONICS, Circulation Dept. P.O. Box 
2774, Boulder, CO 80302. Please allow at least eight weeks for change of address, enclosing, if possible, an address label from a recent issue Permissions. Material in this publication may nat be 
reproduced in any form without permission. Send requests for permission to Jean Lamensdorf, Rights and Permissions. Ziff-Davis Publishing Co., One Park Ave.. New York, NY 10016 


January 1985 1 


— > =wwweamericanradiohistorv.com <— 


4 
FEBRUARY 1985 (" VOLUME 23, NUMBER 2 
& 2S ae N cs 


O | 


Features 70 Multi User Micros Columns 


By Michael K. Guttman z 
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Volume 2, No. 4 Spring, 1985 


FEATURES 


Space Technicians Service the Satellites—the details about the first service call in space 


Digital Fundamentals/Logic Circuits—discover the operation of five digital 
logic-circuit elements 


BCB Antennas for Small Lots—you get more wire for your space 


PROJECTS YOU CAN BUILD 


C to V Converter—measure capacitance with your digital voltmeter 
Solar-Cell Tester—test for the characteristics that count 

Cross Match One—match resistors to less than 1 percent 

Auto Battery/Alternator Monitor—a sparkling idea for your car 
infrared R/C Transmitter—remote touch-tune your TV 

Build an Antique Shortwave Radio—an old idea with new parts 
Shutter-Speed Tester—your oscilloscope checks your camera 


COMPUTER COVERAGE 


Add an RS-232 Port to Your ZX81—a cheapie comes out of the closet 
Make Your Budget Printer Valuable—easy retro-fits discussed 
Friedman on Computers—saving on disk drives 


MINI-PROJECTS 


Yelping Siren—two oscillators against each other 
Low-Power Audio Amp—plug in the Yelping Siren and stand back 


SPECIAL COLUMNS 


Jensen on DX’ing—tuning in the Pacific nations 
Testbench Tips—your fresh ideas are worth money 
Saxon on Scanners—pull-in the aero-action 

Calling All Hams—go up instead of out with a vertical 


DEPARTMENTS 


Editorial—we talk about you this issue! 
Letters—here are some interesting ones 

New Product Showcase—look at all these goodies 
Bookshelf—a roundup of what's new 
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FEATURES 


Shuttle Communications—Hear voices of astronauts and 
Earthbound support personnel 


Electrical Shock—The killers that lurks in your home shop 

The Drive to Computerize your Car—What the future will 
bring 

Shure Celebrates 60th Anniversary 


THEORY AND CIRCUITS 


Digital Fundamentals—Getting into digital circuits 


Oscilloscopes—Discover the circuits that bring signals to 
shape 


PROJECTS YOU CAN BUILD 


Wireless Home Burglar Alarm System—Build and 
assemble your very own 

How to Add Constant Memory to a Calculator—Save 
batteries and programs Are you clever enough?—Page 83 


The Plasma Machine—Direct the flow of plasma and a = > 


harness the unknown 


Put Your Telephone on Hold—An add-on feature that costs 
only pennies 


Tormentor—This troublesome gadget will turn the tables on 
your tormentors 


Add a Digital Dial—Know for sure the frequency of the 
tuned signal 


Mind Master—An absorbing game that will challenge your 
senses 


SPECIAL COLUMNS 


Saxon on Scanners—Listen to the news media before it’s 
news 


Friedman on Computers—Computer Aided Design (CAD) 
programs are available for P's 


Testbench Tips—Clever ideas that clever readers submit 


Calling All Hams—Getting covered by a multi-band 
umbrella dipole antenna 


DEPARTMENTS 


Editorial—Good news from the Chief of our Circulation 
Department 


Letter Box—Communications that inspire information 


New Product Showcase—A peak at the coming consumer- 
electronics marketplace 


Reader Service Card—Get more information at no cost 
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ronics Volume 2,No.6 | November/December 1985 


FEATURES 


Solar Energy—We look to the heavens for pollution-free power 


Radio-Wave Propagation—Understand the various modes by 
which radio signals are transmitted 


Getting Parts for Homebrew Projects—Shop wisely and 
carefully to stretch your hobby bucks 


Use a DMM to Troubleshoot your Car—Keep the family 
buggy out of the repair shop and pocket the savings 


Add Lower-case Capability to Your Radio-Shack Color 
Computer—We give step-by-step details 


THEORY AND CIRCUITS 


Selecting the Best Voltage Probe for Your Measurement 
Application—What every hobbyist should know 


Inside the Oscilloscope—tThe specs that affect performance 


Inside Hex Buffers—Find out what the 4049 and 4050 chips 
can do for you 


Digital Fundamentals—Understanding and using flip-flops 


PROJECTS YOU CAN BUILD 


Van de Graaff Generator—the giant of electrostatic devices 


Build the Sound Sentry—A selective and sensitive home 
and office noise detector 


Robotic Light Switch—Fiip on room lights without searching Mini in-circuit tester—Page 63 
for the switches 


Matchbox In-circuit Transistor Checker—It’s a wonder that 
so little a gadget could work so well 


Pinewood Derby Scoreboard—A position indicator that 
replaces biased judges 


Intelligent Idiot Light—Obtain a better indication of your car 
battery's status 


Build the Mermaid I—A submersible heater assembled from 
junkbox parts 


Budget Burglar Alarm—lt functions like the pro systems 


SPECIAL COLUMNS PINEWOOD DERBY 


Jensen on DX’ing—Tuning in Africa 
Saxon on Scanners—Eavesdrop with your scanner 


Friedman on Computers—Understanding the standard 
RS-232 handshake 


DEPARTMENTS 


Editorial—The Editor unwinds 

Letter Box—You can't learn unless you ask 
Bookshelf—Read to improve your hobby knowledge 
New Product Showcase—Whai's new and good 

Free Information Card—Get the facts from the source 
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Volume 3, No. 1 January/February 1986 


SPECIAL PROJECT-BUILDERS 
16-PAGE SECTION 


Budget Project Parade 
53 Multi-purpose Flashing LED 
56 Electronic Dice 
59 A Simple Amplifier 
62 Home and Car Alarm 
65 Integrated Shortwave Receiver 
67 Electronic Siren 


FEATURES = 4 


Digital cribbage board—page 23 


Identifying Unknown IC’s—let the chip's “signature” detect its 
function and type 


SWR—what it means in practice 


Assemble a Computer Monitor from a Kit—we check out the 
Heathkit HVM-122A 12-inch monitor 


Digital Fundamentals—Understanding counters and shift 
registers 


Inside Oscilloscopes—Application rules you should know SEG Oe ee 
Before and after clock—page 45 


PROJECTS YOU CAN BUILD 

Digital Cribbage Board—modern day computer scoring for an 
old card game 

Before and After Clock—see the time as you tell it 

Adjustable Timer—the beginning of many new projects 


Telephone Remote Control System—let the touch-tone 
signals trip in-house switches 


Quicky Telephone Tester—are your lines polarized correctly? 


Power-Supply Balance Indicator—the test-bench designer's 
tool 


SPECIAL COLUMNS 


Saxon on Scanners—some good news and some bad news 


Jensen on DX’ing—Listen to the lands of the tango, cumbia, 
mariachi, and huayno 


Friedman on Computers—what a hard-disk system can do 
for your personal computer 


DEPARTMENTS 


Editorial—you’'re eyeballing a collector's item 

Letter Box—we get letters 

New Product Showcase—consumer goodies we all can use 
Bookshelf—from tomes to catalogs 
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Volume 3, No. 2 


FEATURES 


Computerized Cameras—the next microprocessor you use may 
be inside your camera 


Satellite TV—know something about TVRO’s before you 
plunk your money down 


improving Music Recordings—copies can sound better than 
the originals ‘ 
p>'s take sharp pics—pace 39 


THEORY AND CIRCUITS 


Loudspeaker Impedance—a hi-fi hassle that won't go away! 


Pick-a-Number Counter and Timer—all you need to know 
when you want to divide sy a number from 2 to 4096 


How to Check Your TV’s Remote Control System—eliminate i 
remote-control problems, here’s what to lock for 4 
Digital Fundamentals—al about combinational logic circuits 


PROJECTS YOU CAN BUILD 


Electronic Kentucky Derby—all the fun anc excitement of 
the sport of Kings in a tabletop game 

Universal Electronic Stopwatch—does moce than “watch” 
the seconds tick away 

The Compulock—an elec:ronic combination lock for 
security applications 

The Silencer Guitar Amplifier—you can strum all night 
and not disturb the neighbors ; 

Remote Doorbell Signal Lamp Controller—lets you 
substitute sight for sound 


The Rabbit Ear—lets you bathe yourself in stereo sound 
without loosing contact with the world 


Mout hi-fi speaker Z—page 49 


SPECIAL COLUMNS 


Jensen on DX’ing—state-side shortwave broadcasters 
Saxon on Scanners—this issue, we dig into the mailbag 
Friedman on Computers—how compatible are surplus printers? 


DEPARTMENTS 


Editorial—all good things sometimes cause problems 

Letter Box—find out what other readers are saying 

New Products Showcase—what's new in the world of electronics 
Bookshelf—extend your sphere of understanding 

Free Information Card—yet the facts from the source 

Free FactCards—build ycur reference file with each issue 
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FEATURES 


The Beacons that Control the Air Corridors—how 
air-traffic control radar works 


Your First TVRO System—we take the first hurdle for 
you and share our experience with you 


Electronics Discovers First Plant Outside Solar System 


The Dawn of Artificial Vision—the path for restored 2 
sight may be through electronics All about PPI's—page 37 


THEORY AND CIRCUITS 


Baffles, Boffles, Boxes, and Vents—the history of 
loudspeaker-enclosure development 


Flexo SWL Aerial—improve your SW reception with this switcher 
Digital Fundamentals—how memory circuits are formed 
Milliohm Measurements—how to do them with accuracy 


Frequency Counter—cdesign techniques that help you 
build your own universal counter 


CONSTRUCTION PROJECTS 


The TTL Timepiece—learn the principles of timing circuits 
and counters while assembling this digital timepiece 


Battery-Powered Fence Charger—a varmint will get a 
real shock out of this circuit 


Build a Data-reversing RS-232 Cable 
The Magnet Tester—Now you can compare relative magnet strengths : 
Super ESP Tester—can you foresee the future? .RS-232 Reversing Cable—page 56 


The Wailing Siren—an attention-getting project 
+ 
SPECIAL COLUMNS | 
Saxon on Scanners—listening to the railroads 
Jensen on DX’ing—tuning in our Canadian friends 
Friedman on Computers—modems, menus, messages—communications Your First TVRO—page 58 


DEPARTMENTS 


Editorial Page—it happens every other month 
Letter Box 

New Products Showcase 

Bookshelf 

Free Information Card 

FactCard—more for your collection 
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FEATURES 


Auto Ignition Systems—from the past to the computerized present 
Dolby—us.ng noise reduction systems more effectively 
Wirewrap Your Projects—for experimental or small circuits, it's hard to beat 


THEORY AND CIRCUITS 


Auto Stereo— it's not exclusively for mobile use 
Digital Fundamentals—unlock the hidden secrets of microprocessors 


CONSTRUCTION PROJECTS 


Electronic Pedometer—keep track of the distance you've traveled 


Counter Development Center—gain a working knowledge of binary and 
BCD integrated counters 


Hybrid Power Amplifier—big sound from a handful of parts with almost no 
THD 


Musical Madness Machine—an electronic music composer 
Stud Finder—makes locating studs and joist a snap 
ClockBox-—-a low-cost Squarewave generator for your test bench 


Function Generator—dial-up waveforms, frequencies to test your electronic 
projects 


Video Switch—eliminates the hassle of switching video sources 
3-Channel Appliance Controller—lets your computer earn its keep 
Code Practice Oscillator—get ready for that ham radio license 


Compressor Protector—eliminates the failure of refrigeration and cooling 
systerns caused by power outages 


Electronic Thermometer—a One-evening project 


SPECIAL COLUMNS 


Friedman on Computers—parity, the key to clean data transmission 
Jensen on DX’ing—what's happening in the Philippines 
Saxon on Scanners—in search of maritime transmissions 


Circuit Circus—Something new: some simple IR circuits and information for 
electronics hobbyists 


DEPARTMENTS 


Editorial Page—new kid on the block 


New Products Showcase—get the scoop on what's new in the electronics 
world 


Letter Box-—-we’'ve got the answers to your questions 
Bookshelf-—-what's new in electronic literature 


Free Information Card—your link to electronics manufacturers and 
suppliers 


Reader Survey—let us know your interests 
FactCard—a library of data for your files 


July/August 1986 


Auto-video RF switch—page 78 
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Volume 3, No. 5 September/October 1986 


SPECIAL THIS ISSUE 


12 One-Evening Projects—prepared so that you can use many of the parts 
over and over from one project to the next! 


Telephone Projects for the Hobbyist—here are some snappy, feature- 
adding circuits for your telephone! 


FEATURES 
Getting the Edge on DX’ing—a computer program can forecast the time for 
optimum DX’ing 
10 Easy Steps to Replacing Transistors and Integrated Circuits—making 
the cure without increasing the damage 
Shortwave Offers a World of News—get the other guy's views 
Universal Serial Printer Adaptor—match your computer to most printers 


TH EORY AND CIRCUITS Lissajous figures—page 41 


Understanding and Using Lissajous Figures—curious oscilloscope 
patterns can tell you about a signal's frequency and phase! 


Digital Fundamentals—input/output operations 


CONSTRUCTION PROJECTS 


Scan Mate—let your cassette recorder monitor your scanner 

Build Crystal, PPL and VCO Ovens and Heaters—striving for stability Check PN junctions—page 58 

2-Meter Direction Finder—hand-held device tracks down radio signals 

On-Time Recorder—a means to gauge household energy usage 

PN Junction Tester—an in- or out-of-circuit budget tester 

Mocon “A” Model-Boat Remote Controller—full-speed ahead! 

Toxic-Gas Detector—protect yourself and your family 

Ultimate Burglar Alarm—you'll make one today! 

BC Magnum Booster—add a loop antenna and booster to your AM receiver 
TV Wireless Mike—a budget project 

Record your scanner—page 34 


SPECIAL COLUMNS 


Jensen on DX’ing—on getting the right time! 
Circuit Circus—a look into new hobby circuitry 
Saxon on Scanners—beyond the standard bands 
Friedman on Computers—a look into media busting : ai 


Running-time counte-—page 54 


DEPARTMENTS 


Editorial Page—we're going monthly in November! 
Letter Box—time out for our readers 

New Products—hey, look them over! 
Bookshelf—tomes of text that are new 

Free Information Card—your link to the industry 
FactCard—collectables that hobbyists save 
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ron a¢ Volume 3, No. 6 November 1986 
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SPECIAL THIS ISSUE 


Picking Parts for Your Projects—tips, tricks, and options 
The Taming of Lightning—grounding says it all 
Retrofitting Commodore Disk Drives—a simple solution 


FEATURES 


Playmaster Equalizer—build it and pocket the savings 

Make Your Own Calendar—on IBM-PC’s, CP/M machines, and more 
ZX-81 Parallel Printer Interface—provides Centronics compatibility 
Junkbox Blues—one woman's view 


ie 


“Lightning strikes—page 44 


THEORY AND CIRCUITS 


Speaker Damage—how to prevent and repair the problem 
Digital Fundamentals—,P’s are useless without instructions 


crm 


Ca enda- peojram—page 64 
CONSTRUCTION PROJECTS 


Audio Function Generator—it rivals the commercial stuff 

Super Buffered Breakout Box—tells what's happening at computer I/O's 
Inductive Current Probe—locates faults that conventional probes can't 
Unity-VAC—adijust stereo equipment for optimum recording levels 
Musical Doorbell—the ol’ ding-dong is a thing of the past 


SPECIAL COLUMNS 


Jensen on DX’ing—relays to put signals where needed 

Wels’ Think Tank—a new column dedicated to circuit buffs 

Circuit Circus—logic chips in analoc circuits 

Saxon on Scanners—a scanner for all frequencies 

Antique Radios—a nostalgic look at radios of the past 

Friedman on Computers—running 8-bit software on 16-bit computers 


DEPARTMENTS 


Editorial—how a feature is born 

New Products Showcase—checking the electronic scene 
Letter Box—you ask the questions and we provide the answers 
Bookshelf—a data round-up 

Free Information Card—a quick source to product information 
FactCard—your personal electronic | brary 
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Volume 3, No. 7 


SPECIAL THIS ISSUE 


Choosing the Right Printer—to handle your computer's printing needs! 


Electronics Fundamentals—Resistors and Resistance—the first of a 
continuing series on the basics of electronics theory 


FEATURES 


Electronic Propulsion for Satellites—the better way to park in space 


Cauzin Softstrip System—an optical reader that revolutionizes hardcopy 
data storage and inputting 


The Tell-Tale Magnetism of Heart-Throbs—nuclear magnetic resonance 
will keep us alive longer 


Make Speakers Behave Like Resistors—increase your listening pleasure 
Buying Your First Receiver—you can listen to the world 
Designing Audio Amplifiers—a simple task using op-amp building blocks 


FEATURETTES 


Squaring the Circle—flat and round cable all in one 

Hands-on Report on the Ultratorch—a soldering aid and a whole lot more 
Astronomers Discover Massive Gravitational Lens 

Hands-on Report on the Checkman Mini Pocket DMM—it's creditcard size 
Hands-on Report on the Touch Sensor—a device that secures your car 


THEORY AND CIRCUITS 


CMOS Phase-locked Loops—the Cinderella of precision timing circuits 
Bits and Bytes—are to a computer what the alphabet is to language 


CONSTRUCTION PROJECTS 


Supercharged Crystal Receiver—integrated circuits add super- 
performance to grandpa’'s radio 


Voice Synthesizer—turns your PC into a regular chatterbox 
Converting the T199 Keyboard—for use with the ZX-81 computer 
Degauss Disks—build this budget tape and disk degausser 


SPECIAL COLUMNS 


Wels’ Think Tank—circuitmania for everyone 

Friedman on Computers—digital spin-offs also have “english” 

Ellis on Antique Radio—collecting antique parts 

Saxon on Scanners—gold-plated performance at a budget price 
Circuit Circus—generate enough high voltage 

Jensen on DX’ing—Central American clandestine SW broadcasting 


DEPARTMENTS 


Editorial—great things come from great minds! 

Letter Box—maybe we answered yours this issue 

New Product Showcase—fill your Christmas shopping list 
Bookshelf—a tone a day keeps ignorance away 

Free Information Card—a treasure trove of product information 
FactCard—a mini-library for your filebox 


December 1986 


Degaussibyte garbage—page 65 


Speakers go resistive—page 68 
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Electronics Volume 4, No. 1 


SPECIAL THIS ISSUE 


Fred The Head—a blockhead and a chatterbox to boot 
Bargain Repairs—fix up old junkers and save a bundle 


FEATURES 


Plant a Light Bulb—and watch the office light up 


FEATURETTES 


Instant-Photo Alarm—catches and identifies intruders 
Dashboard Alarm—a flashing scare-alarm 


THEORY AND CIRCUITS 


Proximity Detector—lets you be the trigger 

Zener Diodes—do more than just rectify 

CMOS PLL Circuits—practical applications 
Electronic Fundamentals—getting down to basics 


CONSTRUCTION 


Solar-Powered House Number—your guiding light 

CD Compressor—packs big sound into a small space 
AM3 Walkabout—a single chip AM radio 

Electronic Wind Chime—try tinkling with this one 
Astable Multivibrator—more than a retriggerable circuit 


SPECIAL COLUMNS 


Jensen on DX’ing—pulling in the distant ones 

Friedman on Computers—a little extra goes a long way 
Wels’ Think Tank—getting technical 

The Ham Shack—scanning the horizons 

Ellis on Antique Radios—everything old made new again 
Saxon on Scanners—a scanner's eye view of the world 


DEPARTMENTS 


Editorial—let's take a station break 

Letter Box—what are you thinking 

New Products—here's what the market has in store 
Bookshelf—an information avalanche 

Free Information Card—ask the manufacturer 
FactCards—Sauirrel ‘em away for a rainy day 

New Ideas—what other electronic enthusiasts are doing 


January 1987 


Selecting and Using Multimeters—what you need to know before you buy 


Fred the Head—page 33 
¢ 


Plant a Licht Bulb—page 18 


= — 
inc a Mat-imeter—page 43 
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Astable Multiabrator—page 195 


Volume 4, No. 2 


SPECIAL THIS ISSUE 


Auto Security Systems—protect your wheels from those that steal 
Electronic Combination Lock—electronic security on a budget 


FEATURES 


Time CapSUL—unmask those unmarked capacitors 
All About Printer Buffers—what they can do for computing 
The Antenna That Wasn’t—a concept that never materialized 


FEATURETTES 


Faster Keyboarding—DVORAK makes it possible 
Semiconductor Tester—your VOM is the key 


THEORY AND CIRCUITS 


ABC’s of Rectification—find out how rectifiers work 
Electronic Fundamentals—getting down to basics 


CONSTRUCTION 


Variable Strobe—could be the start of something big..ger 
3-digit Counter—a mini course in digital dexterity 
Mooring Light—a cost conscience alternative for weekend sailors 


SPECIAL COLUMNS 


Wels’ Think Tank—timers, timers, and more timers 

Ellis on Antique Radios—the changing faces of vacuum tubes 
Circuit Circus—signal, noise, and electrostatic detection 

Saxon on Scanners—what happened to Cobra?...the CB people 
Jensen on DX’ing—SWL lets you do more than chit-chat 
Friedman on Computers—what value have gadgets and gizmos 
The Ham Shack—phasing vertical antennas 


DEPARTMENTS 


Editorial—the great PC-clone contest 

Letter Box—what are you thinking 

New Products Showcase—a look at the latest electronic gadgetry 
Bookshelf—information for the technically oriented 

Free Information Card—the manufacturer gives you the facts 
Gadgets—the newsletter for grown-up kids 


Cannon Can Do—Canovision 8mm; Instant Science—Polaroid Spectra; 
Rabbit Errs—Raco’s Radio Racer; Trophy of the Year—S.A.M.'s Electronic 


Fish; Etch A Sketch Update—The Animator 
FactCards—let you build you own technical library 


February 1987 
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Combination Lock—page 38 
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Variable Strobe—page 65 


Saxcn On Scanners—page 94 
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INCLUDING ...’ 
Hands-on’ apace, GADGET 
Elect TONICS Volume 4, No. 3 ‘March 1987 


SPECIAL FEATURES 


Optical Data Storage—the CD-ROM is here and spinning! 
Afghan Airwaves—shortwave links Afghanistan to the outside world 


SPECIAL AUDIO FEATURES 


Loudspeakers—their technology is today’s accelerated evolution 
Headphones—resurrecting takes very little effort 


Boom Box Players—breathe new life into your portable radio or tape 
player 


FEATURETTES 


Science Brief—determining how galaxies are formed 
Hands-on Report—Fluke LCA10 Line Current Test Adapter 


THEORY AND CIRCUITS 


SCR’s, Triacs, Diacs, and Quadracs—we sort out the differences 
Electronic Fundamentals—putting C, L, and R to work with AC 


CONSTRUCTION Fa --——-—see 


Economy NiCd Battery Charger—a convenient and safe way to trickle at 
and fast charge nickel-cadmium batteries ee } 


Waterbugg Wetness Alarm—stops water damage before it occurs 
Super Probe—can be sound, light, or pulse triggered 


SPECIAL COLUMNS 


Wels’ Think Tank—to buy or to build? 

Friedman on Computers—even clones have their flaws 
Jensen on Dx’ing—news from across the great pond 

Carr’s Ham Shack—intermod signals that really don't exist 
Circuit Circus—yesterday's concepts meet today’s electronics 
Ellis on Antique Radios—early AC-powered vacuum tubes 
Saxon on Scanners—keeping scanner prices down 


DEPARTMENTS 


Editorial—the ides of March are upon us! 

Letter Box—let the postman ring twice 

New Products Showcase—eye-poppers and heart-stoppers 
Bookshelf—tons of tomes 

Free Information Card—we serve you! 


Gadget—the newsletter for grown-up kids 
Espresso Yourself—The Olympia Caffarex; Rack It Up—Sony Sen-600 Fluke LCA10—PAGE 70 
Audio System; A graphic Display—The Panasonic Penwriter; Add-On 
Enjoyment—Vidcraft Video Enhancer; Safety First—The CCS Supercar 


FactCards—they’re quickly becoming collector's items 
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INCLUDING 
grace, GADHGET 
Volume 4, No. 4 April 1987 


fands-on' 
Electronics 


SPECIAL FEATURES 


Use That Old Computer—a new life for that golden oldie Little 
Get NLQ From Old Printers—put that printer back on line 

The Arabs Have a Word for It—a Language Interpreter for PC’s 
The Cold Virus is in a Bind—what researchers have discovered 
Compute dB in Your Head—put the world's first computer to work 
Unique Electronics—transform your home into your dream house 


FEATURETTES 


To Sleep, To Dream—fiction or not? 
Magic Paperweight—holds on to important documents 
Three-mile Hole—to discover more about earthquakes 


THEORY AND CIRCUITS 


How Joysticks and Trackballs Work—they are a nightmare to repair 
Touch Screen Technology—get the feel of it 


Electronic Fundamentals—what you need to know about solid-state 
components 


CONSTRUCTION 


| Touch Light Dimmer—why buy one when you can build one? 
Sound-Activated Switches—are not just for turning on lights 
Binaural Mikeset—lets you record life-like audio 
Test-A-Matic—lets you save on telephone repair 


SPECIAL COLUMNS 


Saxon on Scanners—handheld competes with base stations 
Jensen on DX’ing—looking to the future 

Carr’s Ham Shack—the advantages of limited—space antennas 
Circuit Circus—homebrew projects that teach as well as entertain 
Ellis on Antique Radios—thanks for the memories 

Wels’ Think Tank—how did you get started in electronics? 
Friedman on Computers—software created on the kitchen table 


DEPARTMENTS 


Editorial—there’s nothing new under the sun....or is there? 

Letter Box—we respond to your inquiries 

New Products Showcase—moves with the marketplace 
Bookshelf—what’s new in electronics literature 

Free Information Card—all you want to know from those who know it best 


Gadget—the newsletter for grown-up kids 
GE mini portable telephone—Toshiba portable CD player—Braun 
handheld blender—VP 700 voice messenger and more! 


FactCards—a storehouse of knowledge at your fingertips 


Touch Screen—page 34 


Test-O-Matic—page 61 
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Volume 4, No. 5 May 1987 


SPECIAL FEATURES 


3-D Oscilloscope—add depth-perception to your troubleshooting arsenal 
Smoke/Security Alarm—two ways to improve your smoke detector 
Smoke Buster—add a remote sensor to your smoke’/fire alarm 


FEATURETTES 


’ k — fry Alarm—page 41 
Stronger Magnet—to study electronic material ee seingrcnhrsnceetenese CE a 


Hands-on Report/Fluke Model 52K/J Thermometer—lit's computerized! 
Hands-on Report/Micro Match—interface details on connecting many 

types of computers and peripherals 
THEORY AND CIRCUITS 


Arms and Turntables—do more than just spin the tune Saxon On Scanners—page 94 


Electronic Fundamentals—what you need to know about basic amplifier 

design —-_—. 
CONSTRUCTION si 
Decoder/Driver Demonstration—seeing is believing (and learning) 
Night Owl—a touch switch for those who cannot reach 
Serial Bus Switch—for the Commodore-64 
Pilot Carrier Frequency Standard—lets you pluck an accurate signal 

frequency out of thin air 


New Therm ometer—page 61 
SPECIAL COLUMNS 


Friedman on Computers—modernized communications 
Jensen on DX’ing—the unknown becomes known to you 
Carr’s Ham Shack—MMIC wideband amplifiers 

Circuit Circus—non-standard amplifier circuits 

Ellis on Antique Radios—curing that uncontrollable hum 
Saxon on Scanners—mobile scanning 

Wels’ Think Tank—we keep serving them up! 


DEPARTMENTS 


Editorial—the assault on the battery 

Letter Box—find out what your fellow readers have to say Matching Guide—page 77 
New Products Showcase—here's what's new . 
Bookshelf—an information round-up 


Gadget—the newsletter for grown-up kids 
Blanket with a Brain—Quantum's Cordless Automatic; It's In Your 
Hands—The Porta Copy; Big Feature, Low Price—Realistics Linear Drive 
Turntable; Double Your Pleasure—Sharp’s Dual Cassette System; Music ;, 
Maker—Tascam Porta Studio; Dated Picture Taking—Canon's Tele Date; “ “* 
Shave On the Run—Braun's Pocket Razor 
FactCards—we dig-up the data so you don't have to 


Free Information Card—they'll get back to you pronto 
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Nite Owl—page 70 


3D Scope Pics—page 33 
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Volume 4, No. 6 June 1987 


SPECIAL FEATURES 


Gimme That Ol’ Time DX—a backward look at ham radio 
Capacitance—how much do you need 


THEORY AND CIRCUITS 


Solid-State Memory Devices—how data retention is accomplished 
All About FET’s—what they are and how they're used 
Pulse-Train Switches—can replace mechanical switches 


Nuts & Bolts Guide to Op-Amps—what you should know 
to put them to work 


Electronic Fundamentals—how to use the amplifier 


CONSTRUCTION 


HourTune—plays a different melody every hour on the hour 


All About NiCd Batteries—build this simple charger 
and get in on power-drain savings 


Aluminum-Foil Antennas—reception problems 
don't need expensive answers 


FEATURETTES 


Printer Up Date—makes the ML92 IBM compatible 
Seven Galaxies found—in a region thought to be empty space 


Hands-on Report/Flameless Soldering Iron—goes where conventional 
soldering irons can't 


SPECIAL COLUMNS 


Jensen on DX’ing—Nordic DX’ing rey 
Saxon on Scanners—the scanner the hobbyists have been asking for Decoyumens ~ 
Ellis on Antique Radio—the art of replacing defective capacitors 

Circuit Circus—junkbox test instruments Se 
Friedman on Computers—all about floppy-disk storage media All About FET’s—page 61 
Carr’s Ham Shack—getting a handle on BCI and TVI 
Wels’ Think Tank—you asked for it, you got it 


DEPARTMENTS 


Editorial—RA\, it's more than a Dodge van 

Letter Box—find out what your fellow readers have to say 

New Products Showcase—here's what's happening in the marketplace 
Bookshelf—the next best thing to classroom instruction 

Free Information Card—find out about the product before you buy 


Gadget—the newsletter for grown-up kids 
Flintstones by the Fireside?—Ovnic Energy Generator; Point and Shoot, 
in 35mm—AMinolta’s Maxxum 7000; Lego for Adults?—Bandei’s 
SpaceWarp; The CD Bandwagon Rolls On—Sharp's Digital Player; 
Multiplying like....Rabbits; Quantum Leap—Collibri's Flameless Lighter; 
Listening in the Fast Lane—GE Fastrac Cassette Recorder; Bells Aren't 
Ringing—The Nobell Intercepter 


FactCards—we dig-up the data so you don't have to 


Soldering lson—page 76 
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H 
ewonds IS Volume 4, No. 7 July 1987 


CONSTRUCTION 


Dressing Consultant—tell you what to wear by sensing weather conditions 


Solid-State Barometer—make weather predictions with the aid of this 
home-brew project 


Rip Off Alarm—a super-sensitive electronic tattletale 
Frig Door Alarm—helps save energy by reminding you to close the door 


FEATURES 


Mr. Peepers...Pee 2s Back—there’s levity in electronics 

Rescue Text Files—and save the expletives for another time 
New Sound From Old Recordings—can be a captivating hobby 
Electronics Fundamentals—op-amps as building blocks 


HANDS-ON REPORTS 


Sound Sender—tlay your Walkman through an FM auto radio 
DUoFone—Radio Shack’s telephone/message recorder 

GOBASE III Plus—how to use a database managment program 
Sound Activated Switches—do more than just turn on lights 


SPECIAL COLUMNS 


Saxon on Scanners—super Convenience in a mobile scanner 
Jensen on DX’ing—a direcct pipeline to the happenings 


Circuit Circus—an electronic judge takes the guess work out of calling 
really close races 


Carr’s Ham Shack—tune in resonance and lock out VSWR problems 
Ellis on Antique Radio—new life for that old radio receiver 
Friedman on Computers—mixing apples and grids 

Wels’ Think Tank—how do electronic circuits do their job 


DEPARTMENTS 


Editorial—Buy it. Build it. Swear at it! But, enjoy it. 

Letter Box—forum for your comments and questions 

New Products Showcase—what's new in the marketplace 
Bookshelf—a home shopping guide to electronic books 
Free Information Card—a new-product information link 
Gadget—the newsletter for grown-up kids 
FactCards—you can't tell the players without a score card 


Carr’s Ham Shack—page 86 
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Hands-on 


Electronics 


Volume 4, No. 8 


CONSTRUCTION 


Stealth Radar—makes a great super trooper Snooper 
Digi-lyzer IC Tester—lets you check questionable chips 
Gee-Whiz Badge—an eye catching trinket 

VOX Box—control electric-powered devices through sound 


FEATURES 


Chassis of Another Kind—anything can be a chassis 

Mountain-top TV Reception—using homebrew methods 
4-Megabytes—a semiconductor memory explosion 

Computers and Ham Radio—union of past and present technologies 
Learning by Doing—get a handle on RAM the Hands-on way 


HANDS-ON REPORTS 


Baud Rate Analyzer—untangles communications mismatches 
All Band FSM—gives a more reliable RF-output indication 
Dremel Moto-Tool—it's not just for model builders 


SPECIAL COLUMNS 


Jensen on DX’ing—Caribbean scanner activity 

Friedman on Computers—solving serial interface problems 
Saxon on Scanners—scanner lovers hit the roof 

Carr on Ham Radio—the proper way to install vertical antennas 
Ellis on Antique Radio—powering up those old sets 

Circuit Circus—the basics of voice scrambling 

Wels’ Think Tank—hobbyists contribute much to electronics 


DEPARTMENTS 


Editorial—don't blame the computer 

Letter Box—a gathering of the minds 

New Products Showcase—there's always something new 
Bookshelf—a shop at home book service 

FactCards—your fingertip reference 

Gadget—the newsletter for grown-up kids 

Free Information Card—more info on the products of choice 


nae’ GADGET 


August 1987 


Baud Rate Ana yzer—page 38 


Be. = 
Digi-lyzet IC Tester—page 42 


Al Band FSM—page 64 


Ellis On Antique Radio—page 88 
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Volume 4, No. 9 September 1987 


CONSTRUCTION 


Hands-on Fishing Guide—follow the fresh-water fish to their favorite 
feeding spot 
Digital Theremin—making music with hand motions 


Digital Capacitance Meter—takes the capacity mystery out of unmarked 
Capacitors 

Game Feeder Controller—automatically reloads your bait tray twice a day 
so you don't scare the critters away 


Phone Sentry—lets you sleep by screening incoming calls 


FEATURES 


Understanding Decibels—learn about a power quantity that few 
understand 


Beginners Guide To Fiber Optics—the communications expressway of 
tomorrow 


Model 100 Printer Stopwatch—BASIC program keeps track of time spent 
at the keyboard 


The Poor Man’s IBM PC/XT—build a clone from what others throw away 


Modem Questions and Answers—clear up the mystery of computer 
communications 


Learning By Doing—unlock the mystery of using IC timers 


SPECIAL COLUMNS 


Friedman on Computers—5.25-inch vs. 3.5-inch disk storage 
Jensen on DX’ing—a new shortwave operation is born 
Circuit Circus—a collection of touch-switch circuits 


Ellis on Antique Radio—antique-radio restoration begins with deep 
cleaning 


Carr’s Ham Shack—using balanced mixers in various circuit applications 
to make your hobby more interesting 


Wels’ Think Tank—the Tank goes interactive 


DEPARTMENTS 


Editorial—What ever happened to the great PC contest? 

Letter Box—where the gang meets to discuss what went wrong 
New Products Showcase—check it out before it becomes obsolete 
Bookshelf—your guide to the gateway of knowledge 

FactCards—a spot reference for much-needed data 

Gadget—the newsletter for grown-up kids 

Free Information Card—the manufacturer has the answers 


Modem Q's & A's—page 75 


Game Feeder Controller—page 71 
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Volume 4, No. 10 October 1987 


CONSTRUCTION 


Grandpa’s Antique Radio—make a radio that reflects the early 1920's 


Temperature-Controlled Soldering Station—helps prevent the 
destruction of delicate circuit elements 


Active Antenna For Better DX’ing—an active loop can dramatically 
improve tong distance reception 


FEATURES 


ACNAP—put this program to work analyzing AC networks, leaving yourself 
free to handle the important stuff 

Using Op-Amps In Power-Supply Circuits—understanding op-amps in 
power-supply applications 

Fuse Applications and Selection—l!earn how fuses are used to protect 
your electronics equipment and appliances 

Servicing Audio Amplifiers—with nothing more than a multimeter, you 
can repair your high-power audio equipment, while pocketing the change 

Learn By Doing—op-amps are the most adaptable integrated circuits, but 
you can't use them unless you understand them 


Friedman On Ccrmputers—page 20 


HANDS-ON REPORTS 


Persoft Referee Program—a utility that manages Ram-resident software 


SPECIAL COLUMNS 


Friedman on Computers—get more out of your computer by stretching 
your budget a bit to add hard-disk storage Solcering Stetwon—page 34 


Jensen on DX’ing—what country’s flag is red, white,and blue; is governed 
by a constitution, and is not the United States? 


Saxon on Scanners—full spectrum capabilities come to scanners 


Carr On Ham Radio—learn how the radiowave-propagation phenomena 
jets Signals originating in one hemisphere to be heard in another 


Ellis on Antique Radio—Echophone EC1; the restoration continues 


Circuit Circus—exploring voltage doubler/multiplier circuits illustrates how 
high-voltages can be generated from low-voltage sources 


Wels’ Think Tank—reader interactivity continues, and you should see what 
your fellow hobbyists have come up with 


DEPARTMENTS 


Editorial—if you don't tell us, how are we to know how best to serve you? 
So, keep the mail coming 


Letter Box—lets your words be heard 
New Products Showcase—tomorrow’s products are here today Fuse Applisations—pace 64 
Bookshelf—an information market for do-it-yourselfers and professionals 
FactCards—we give you nothing but the facts 

Gadget—the newsletter for grown-up kids 


Free Information Card—if you need more information about a future 
purchase, the manufacturer is the one with the answers 


Antique Racios—pace 30 & 90 


Active Anter na—page 75 
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CONSTRUCTION 
32 Seeing The Light With FlashMate—know once and for all where to set 
your camera lens no matter how many lights and reflectors you use 
44 Dirty Little FM Snooper—the radio-frequency monitoring device that does 
a lot more than let you eavesdrop on your neighbors 
59 XM1 Electronic Crossover—can improve the sound quality of your stereo 
system 
63 Gaseous-State Transmitter—here's how Dad did it! 
67 Electronic Dazer—it won't kill, but it's an effective way to say “leave me 
alone!” 
FEATURES 
31 Science Brief—researchers achieve superconductivity at record high 
temperatures 
35 Upgrade Your PC—expand your PC's memory and add a second disk 
drive 
40 Receiving Weather Satellite Photos—for fun and profit 
73 Repairing Headphone/Walk-A-Long Radios—con't toss out that 
inoperable walk-about, you may be able to put it back in operation 
77 ~—Learning By Doing—all about thyristors 
HANDS-ON REPORTS 
66 HeathKit’s Ham Computer Course—A simple way to prepare for the 
amateur-radio operators licensing exam 
69 Motron’s Auto Kall AK-10—a simple way to add Touch-Tone squelch to Dirty Little FM Snoaper—page 44 
almost any communications system 
SPECIAL COLUMNS 
18 Friedman on Computers—modemize, let no one else's work evade your 
eyes 
84 Circuit Circus—unlock the mysteries of voice/remote activation circuits 
86 —_ Ellis on Antique Radio—the Echophone EC‘1 is restored and back in 
operation after a long downtime 
88 Jensen on DX’ing—Would you believe SW sports coverage? 
91 Carr On Ham Radio—Radio waves propagate over greater distances 
under certain conditions 
92 Wels’ Think Tank—did you get your copy of the Fips book yet? 
96 Saxon on Scanners—a shortwave scanner with full-spectrum capabilities 
DEPARTMENTS 
2 _Editorial—a look into the 2000's and other things 
4 Letter Box—where readers meet to clear the air 
7 New Products Showcase—the fashion show for electronic do-dads 
24 Bookshelf—where the knowledge of experts is imparted to you 
37 FactCards—a quick and easy-to-use electronic data bank 
47  Gadget—the newsletter for grown-up kids 
71 ~~ Free Information Card—the products information hot-line 
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Motron's Auto Kall AK-10—page 69 
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‘lectronics Volume 4, No. 12 December 1987 


CONSTRUCTION 


Bionic Ears—lets you hear everything in stereo 


Line Disturbance Monitor—Why be left in the dark about potential AC 
power line problems? Catch ‘em before they become major catastrophes 


One-Shot Shooting Gallery—the portable electronic arcade game 
Audible IR Indicator—checks the operation of your IR transmitter 


Digital Logic Probe—the kit that you can build in only one evening and 
use for a lifetime 


FEATURES 


How To Adjust Your Color TV—little-known tips that can save a bundle on 
TV alignment; a sort of video equivalent of an apple a day 


Rebuild Your Weller Soldering Station—it's geared for reconstruction 

One-Shot PC Boards—a down and dirty way to make one-time-only 
printed-circuit boards 

High Seas Radio Pirate Challenges FCC—some Erroll Flynns of the 
electronic age are swashbuckling with big brother himself 

How To Replace Rechargeable Batteries—you can locate and replace 
wired-in NiCd cells and repair the gadgetry they power 

Learn By Doing—get a firm foundation on data transmission by grounding 
yourself in amplitude and frequency modulation 


HANDS-ON REPORTS 


WillWriter Program—use your computer to prepare and update your will 
Irwin 110 D Tape Backup—tape-backup systems save priceless data 


SPECIAL COLUMNS 

Jensen on DX’ing—the year in review; we prepare for the new year by 
reviewing the old 

Friedman On Computers—computerized newsletter/paper or magazine 
on disk—going desktop! 

Ellis on Antique Radio—the readers speak out 

Saxon On Scanners—a scanner with 100-channel memory capacity 


Circuit Circus—a handful of components and a little electronic know how 
lets you convert dot/bar indicators to numerical displays 


Carr on Ham Radio—radio-wave skip makes world-wide communications 
possible even with relatively low-power equipment 


Wels’ Think Tank—singing the unsung heroes 


DEPARTMENTS 

Editorial—lt's gift giving time 

Letter Box—the electronic request line is open 

New Products Showcase—fill your equipment shopping list 
Bookshelf—take a look at electronics reference books 
FactCards—the desktop reference for component data/applications 
Gadget—the newsletter for grown-up kids 

Free Information Card—reach out and touch the manufacturer 


2861 H3EW39030 


= 


Volume 5, No. 1 January 1988 


CONSTRUCTION 


Build a Foxhole Radio—listen to modern radio on a legend 
One-Transistor VHF Signal Generator—pumps out harmonics up to 240 MHz 


Build An SMT Darkroom Spotmeter—super-quality photographic prints 
made easy 


Night-Light Controller—automate your porch, driveway, or outdoor lights, Universal Power Supply—page 54 


without RF interference 


Build the MOSFET Voltmeter—measure voltage without skimping on the 
readout or interrupting the test circuit's operation 


Experimenter’s Powered Solderless Bread/Clip Board—put schematic 
diagram, notes, power supply, breadboard, and parts on one board. 


Tachometer Tester—lets you gauge the accuracy of your tachometer 


Universal Power Supply—the power-supply board whose output can be 
tailored to fit the need 


How Many Microfarads—how to figure out the value of unlabeled or 
obscurely labeled capacitors 


DX-COM—hear what you've been missing on the shortwave bands 
Listen in on the Tube—combine eavesdropping and electronics 


FEATURES 


Scoping Out the Scope Market—how to select an oscilloscope 


Hamfests, an Electronics Toyland—the place to get those much-needed 
parts or unload some old junk 


E-Z Math—you can’t design without it, but how can you avoid useless 
theorems? 


HANDS-ON REPORTS 


Digital Voice Recorder—electronic memory stores your voice 


Toshiba 3.5-inch Floppy-Disk Drive Kit—a 3.5-inch retrofit and a 
screwdriver lets you read and write on 3.5-inch disks 


SPECIAL COLUMNS 


Friedman On Computers—you can't go home...it's just not in the program 
Ellis On Antique Radio—taking a backward look 

Carr On Ham Radio—how radio-wave progagation affects communications 
Saxon On Scanners—the closest kept secret in scanner-ware 


Jensen On DX’ing—the shortest distance between two points is not 
necessarily a straight line 


Circuit Circus—an electronics smorgasbord of circuits 


DEPARTMENTS 


Editorial—wait 'til next issue 

New Products Showcase—fill your equipment shopping list 

Letter Box—the place for electronics chit-chat 

Bookshelf—take a look what's new in easy-to-read electronics books 
FactCards—the desktop reference for component data/applications 
Free Information Card—reach out and touch the manufacturers 3.5-in. Disk Drive—page 43 
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CONSTRUCTION 


Remote TVRO Dish Positioner—puts the focal point of your satellite dish 
where you want it for maximum signal strength 

Maxwell Inductance Bridge—dcetermine the exact value of inductance with 
this project 

Power Play—put this power supply on your workbench, and you'll need no 
other! 


Wind Witcher—Listen to mother nature’s gentle song with this hot-wire 
sensor electronic chime 


5 x 5 Audio Switch Box—eliminate the rat's nest of interconnecting wires 
hidden behind your stereo equipment 


FEATURES 


Identifying Unmarked or Obscurely Marked Logic Chips—make use of 
those otherwise useless logic devices 

Getting Your FCC Radio-telephone License—what you need to know to 
legally get your own license 

E-Z Math—Scientific Notation and Unit Conversions: clearing up milli, 
micro, kilo, Meg, etc. with powers 


HANDS-ON REPORTS 


Date Calculation Software—gives the day of the week that a particular 
date has fallen, or will fall, on 


Utility Software—Utilities are wnat make newcomers to personal 
computing appear like old hackers 


Bytesize Calc—an on-screen calculator for those times when all the frills 
aren't needed 


SPECIAL COLUMNS ee 


Ellis On Antique Radio—Firing up the Crosley 50 i ay 


Circuit Circus—Produce the most-basic building-block circuits from 
inexpensive Op-amps 


Carr On Ham Radio—Why’s my dial ail scrunched up while yours isn’t? 
Friedman On Computers—lt takes no space to tick away the time 
Wels’ Think Tank—What to do with number two? 

Saxon On Scanners—A scanner with a flair for the weather 

Jensen On DX’ing—Say goodbye to that 1987 calendar 


DEPARTMENTS ; 


5x5 ‘Audio Switch Box—page 43 
Editorial—The HOE PC give-away; the votes have been tallied and the 
winner rewarded 


Letter Box—where readers get involved and make things happen 


New Product Showcase—where you'll find stocking-stuffers for the 
technically oriented 


Bookshelf—take a look what's new in easy-to-read electronic reference 
and data books 


FactCards—the component data and applications at your fingertips 
Free Information Card—why waste time?; let the manufacturer clue you in 


Saxon On Scanners—page 87 
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Compu-Throttle—makes model-train sets act like the real thing 
Delivery Indicator—alerts you to the arrival of your mail or newspaper 
Rad Hound—a radiation contamination early-warning system ee ‘ 
Headphone Interface—hands-free conversation with total privacy Compu-Throttle—page 32 


FEATURES 


Chemical Polarity Experiment—electronics is a science and science Is 
fast-becoming all electronic 
Thyristors—everything you should know to use this family of devices 


E-Z Math—triangles and vectors for fun and profit —_ - 
Chemical Pciarity page 41 


HANDS-ON REPORTS y “ 
UKI OKI Printer Switch—lets your printer accept both IBM and Okidata 
character sets | 
> 


SPECIAL COLUMNS Rad Hound—page 46 


Ellis On Antique Radio—learning Morse code in the 1940's ; - ee 

Circuit Circus—simple circuits that can make life a bit easier 

Carr’s Ham Shack—reduce RFI with an adjustable, active bandpass filter 

Friedman On Computers—get a universal monitor driver 

Jensen On DX’ing—why listen to shortwave programming? 

Saxon On Scanners—a completely miniaturized 100-channel scanner with 
electronic digital tuning 

Wels’ Think Tank—transistors were bad enough, but what are those boxes 
with the numbers all around them? 


DEPARTMENTS 


Editorial—who's out there? 
Letter Box—here is where your input is appreciated 
New Products Showcase—spotlighting the latest in electronic hardware 


Bookshelf—prepare for tomorrow's electronic gadgets by getting a handle 
on what's available today 


FactCards—they contain what's needed to get that project humming 


GIZMO SPECIAL SECTION—what's good to get that gets you good! 
Minolta Master Series VHS Camcorder: Sharp Multi-Play Compact-Disc 
Changer: Canon Personal Typewriter: Phone-Mate Performance Series 
7000 Answering Machine: J.C. Penney Video-Cassette Recorder: Teac 
Stereo Double-Cassette Deck 

GIZMO/BYTES—Blaupunkt Dallas Car Stereo: Panasonic VHS Camcorder: 
Shinton VCRs: Polaroid PhotoMagic System: Canon VM-E2N 8-mm 
Camcorder: Panasonic Bread Bakery: Healthcheck Blood Pressure 
Monitor: Sonin Ultrasonic Measuring Device: UPS Shutdown/Electronic 
Specialists, Inc: Oster Four-cup Coffeemaker: Hewlett-Packard Business 
Consultant Il: Nakamichi CA-5A || Control Amplifier: Adjustable Exercise- 
Bike Reading Stand: Olympia USA, Inc. Paper Shredders: Career 
Navigator: Zenith Home Satellite-Receiving Systems: Canon Cat Work 
Processor: Plus U.S.A. Halftime-Scissors: Onkyo CD Player with 
Changer 


Free Information Card—up-to-date information on the latest products 


Saxon On Scanners—page 90 
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CONSTRUCTION 


The Electronic Gift—whatever the sentiment, say it electronically 


Two-Wheeler Communications—keep in touch with a motorcycle 
intercom 


FEATURES 


Bigger than a Galaxy—a sky watcher with the aid of computers discovers 
the largest known Structure in the Universe 


SunRaycer—the source of all earthly power provides the drive for the 
world’s solar-powered distance and speed record holder 


A Little Travelin’ Radio—travelers advisories and visitors information on 
the radio 


Zeta Noise Blocker—microcomputer technology reduces background 
noise 


An April Fools Program for All Year Round—DOS look-alike lets you 
have fun with your family, friends, or co-workers! 


Thyristors—meet some of the other members of this powerful family 


Tame the DOS Tiger—knowing what DOS can do will make your 
computing a bit easier 


E-Z Math—Trig Made Simple: Frenzel gives it to you short and sweet 


HANDS-ON REPORTS 


Panasonic’s Bar-Code Programmable VCR—the joining of two 
technologies simplifies programming your home video system 


Solderless Breadboards—a solderless breadboard that accommodates 
major hardware 


BlackJack Master—plays 24,000 hands of BlackJack per hour, tabulates 
performance, and provides hours of educational play 


SPECIAL COLUMNS 


Ellis on Antique Radio—the serious side of collectibles 
Friedman on Computers—let your computer find the part you need 
Carr on Ham Radio—what fueled the 2-meter craze 


Circuit Circus—some of the most useful ICs can be found among those 
that are most overlooked 


Jensen on DX’ing—the fun and excitement of the Olympics via shortwave 
Saxon on Scanners—wake to FM broadcasts or the scanner world 


DEPARTMENTS 


Editorial—sometimes you've got to look back to see where you're going 
Letter Box—where our readers make their thoughts known 

New Products Showcase—one-stop shopping for the gadgeteer 
Bookshelf—keep abreast of advances in the field of electronics 
FactCards—your desktop data source 

GIZMO Special Section—what's new in electronic do-dads 

Free Information Card—get a clearer picture of the product of interest 


nds ® on ® 10-PAGE 


APRIL 1988 


Solderiess Breadboards—page 46 


GIZMO Special Section—page 47 


Saxon on Scanners—page 94 
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CONSTRUCTION 


The Building-Block Radio—if you work block-by-block and section-by- 

section, you'll suddenly hear sound from thin air! 

The High-Voltage Pulse Generator—build the fence charger or laboratory 
models and experiment with lighting, neon, or animal behavior 

The RGB Switch Box—two computers but one monitor is no problem even 
with inversion 

Building Voltaic Cells—you've built everything under the sun, but have 
you built a battery? 

Build a BCB Trap—get rid of noise quick and easy with this simple one 
evening project 


FEATURES a. 


High Voltage Generator—page 28 


Computers—That’s the Life—humor from beyond the cathode-ray tube 


Rebuild Your Door Chimes—use these tips to save money and make life 
more musical 


Servicing Garage-Door Openers—Service your garage-door opener and 
it'll be around to serve you for many years to come 


Hamshack Nostalgia—a few artifacts of your hobby can enrich your base 
of operations 


Checking out Static Electricity—one of the most destructive forces can 
be generated and controlled with household items 


Troubleshooting IC’s With a Multimeter—if you have no scope, then you 
need this article more than you need clean socks 
ANE ie DOS Tiger—unleash the power of the machine to do your 
idding 
E-Z Math—Logarithms number crunching is super easy with logs and 
decibels; you may give up multiplication! 


SPECIAL COLUMNS 


Ellis on Antique Radio—kicking triodes into high gear 
Jensen on DX’ing—the Vatican has a lot to say and uses SW to Say it ~ 


Saxon on Scanners—whip up an instant weather report wherever you are [iiAgales pelhsbehellied sell tel lid 
on a new Regency release 


Circuit Circus—sequencers revisited; more power, but only a few IC's 
Friedman on Computers—hot off the presses: color photos from your PC! 


DEPARTMENTS 


Editorial—Times Are Changing 

Letter Box—free-flying information from readers and staff 

New Products Showcase—it hits our pages before it hits the shelf 
Bookshelf—your safari for information should make camp here 
FactCards—our card section packs the down and dirty facts 

GIZMO Special Section—written by people who try before you buy 

Free Information Card—a few circles can bring you a world of information 


COLON TIEC EE #8 
Friedman on Computers—page $4 
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CONSTRUCTION 


Build Starlight Synth—an infrared and visible-light activated music 
synthesizer 


The Frost Indicator—detects ice before chilling accidents occur 
CompuSound—build this computer-controlled sound generator 


The Simplest Ham Receiver—step back to the early days of radio through 
this transistorized descendant of the early receivers 


Build the Tunable FSM—detect and eliminate spurious emissions before 
the FCC shuts you down 


Build the Access Two—a remote message-retrieval control 


Music Magic with Wand-O-Dyne—the VCO-based sound generator with 
an educational difference 


FEATURES 


Superconductivity—the age of lossless circuit operation is just over the 
horizon 


Color-Code Drill—the computer-aided resistive color-code drill 
E-Z Math—conquer the sinewave and save on batteries 


HANDS-ON REPORTS 


Heath/Zenith Security System Components—install your first primary 
security system, or enhance your present scheme 


SPECIAL COLUMNS 


Ellis on Antique Radio—the mailman cometh with a heavy load of reader 
interest 


Circuit Circus—going into overdrive with simple motor speed/direction Build the Tunable FSN—sage 66 


control circuits 
Friedman on Computers—a CAD program that’s meant for hobbyists 
Jensen on DXing—some SW broadcast changes come exceedingly slow 
Carr on Ham Radio—shouldn’t you be using an antenna tuner? : = 
Saxon on Scanners—get ten-channel programmability and super 

frequency range in a handheld t 
DEPARTMENTS 


Editorial—it turns out that take-along PCs aren't the boon that they were 
supposed to be Ellis on Aatique Rad c—page 84 


Letter Box—all good things come to those who write 

New Products Showcase—new trends in the marketplace 
Bookshelf—prepare today for tomorrow's technology 
FactCards—the hobbyist's guide to circuit design 

GIZMO Special Section—welcome to the gadgeteer's bazaar 


Free Information Card—get all the facts from the people who know them 
best 


Saxon or Scanners 
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CONSTRUCTION 


Perpetual Calendar—the digital clock add-on that keeps track of the day of 
the week 


Build the Super Breadboard—an ideal launching pad for your IC projects 


Build the 7000 Radio—the AM receiver that's small enough to be tucked 
into a gum wrapper 


Off-Air Keying Monitor—with a little practice, you can have the cleanest 
“fist” on the air 


Build Aquisense—the inexpensive freezer monitor with an unusual 
sensing device 


Build the 12-volt BVM—don't let the dead-battery blues ruin your fun 


A Power Line for the “Tin Lizzy”—tap your auto's power to run AC- 
operated devices 


FEATU RES Hi-Tech Telephones—page 63 
The Magnetism Lab—learn about the phenomenon that has mystified 
philosophers and scientists for centuries 


Hi-Tech Telephones—today's phones are much more than simple two-way 
squawk-boxes 


E-Z Math—High-pass and Low-pass Filters: not all signals are created 
equal 


HANDS-ON REPORTS 


Ungar Rechargeable Soldering-lron Kit—a soldering iron that won't tie 
you down to the AC line 


SPECIAL COLUMNS 


Ellis on Antique Radio—the mail has arrived and the readers are doing 
the talking 


Circuit Circus—remote control it and let your “tired dogs’ rest 

Saxon on Scanners—handheld scanner tackles the hobbyist market 
Carr on Ham Radio—make long-wire antennas really work for you 
Jensen on DXing—SW swap-shop moves to reach out and grab DXers 


Friedman on Computers—the personal computer is fast becoming just 
another home appliance controller 


D EPA RTM E NTS AC Inverter—page 73 


Editorial—desktop publishing programs generate much of the written 
material we digest each day 


Letter Box—got a problem or question?...put it in writing 


New Products—where electronics manufacturers strut their stuff for you to 
see and enjoy 


Bookshelf—background reading for gadgeteer's Carr on Ham Radio—page 92 

FactCards—for the high-tech hobbyist in you 

GIZMO Special Section—a round-up of new and exciting products for the 
electronics lifestyle 

Free Information Card—with a little information even the novice can look 
like a maven 
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CONSTRUCTION 


Build the Computerized Casino Dice Game—it plays like the real thing, 
but has none of the consequences 


Build the Electronic Bandit—the slot machine that provides all the 
excitement of casino play, but won't rob you blind 


In-Home Car Stereo—biow the dust from that orphaned car stereo and 
adopt it for in-home use 


Build the Low-Battery Alarm—eliminate the guess work when changing 
batteries 


Build the Electronic Bug Swatter—ferret out electronic eavesdropping 
devices and other RF sources 


FEATURES 


50 Years of Car Antennas—a look back at what was, and one ahead at 
what's to come 


Reader’s Request: Pulse-Code Modulation—scrutinizing modern data 
communications 


Electroluminescent Glow Strips—a new generation of visible-light 
displays to dress up your next project 


Using Comparators to Detect and Measure—op-amps can monitor real- 
world conditions 


E-Z Math—this chapter shows you how to calculate capacitor variables 


SPECIAL COLUMNS 
Saxon on Scanners—a handheld scanner that goes where few handheld: 
have gone before 


Friedman on Computers—Class-5 modems...the next generation in 
computer telecommunications 


Jensen on DXing—Guiana...Guinea; not sound alikes, but similar enough 
to cause confusion 


Ellis on Antique Radio—restoring the Zenith shutter-dial set 


Carr on Ham Radio—the dipole, a low-cost alternative to tri-beam 
antennas 


Circuit Circus—an electronic-circuit supermarket 


DEPARTMENTS 


Editorial—used computers have no tires to kick 
Letter Box—our readers speak out...do you have anything to add? 


New Products Showcase—up and coming trends in the ever-widening 
electronics marketplace 


Bookshelf—understand through reading 
FactCards—applications, data, pinouts. ..it’s all there 
GIZMO Special Section—the gadgeteer's playground 


Free Information Card—get the facts you need straight from the people 
that know them best 
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CONSTRUCTION 


Squirt Guns That Score—summer fun enters the electronics age 


Rapid Fire—give your joystick the firepower needed to blow the invading 
alien armada into another galaxy 


Electronic Cricket—it may not be a locust, but it’s sure to plague those 
who hear its intermittent chirp 


Mini-Marque—display your favorite photos in a flickering frame 


FEATURES 


Inside the Computer Class—a look at the lighter side of computing 


5 Classic Antennas—perhaps one or more of these RF collectors could 
improve your hobby-communications setup Squirt-Guns That Score—page 2 39 


Keep That Auto Cassette Deck in Tip-Top Shape—repair the most- ae 
common auto cassette-deck ailments 


Old Dog-New Tricks—it's never too late to join the computer age 


Kites an Antenna Supports—hams and shortwave listeners can benefit 
from these high-flying toys 


ELECTRONIC THEORY Portable Workbench—pace 33 


Crystal Audio Filter—eliminate the fuzz that can obscure communications 
without spending a bundle 


Portable Electronics Workbench—hideaway workstation for the space- 
conscious electronics hobbyist 


Rubber Crystal Oscillator—a stable oscillator with a tunable difference 
E-Z Math—using pulse and digital signals and circuits 


HANDS-ON REPORTS 


Zebra Systems Car Sign Designer Kit—create custom signs for your car's 
rear window. 


SPECIAL COLUMNS 


Ellis on Antique Radio—the Zenith restoration continues 

Circuit Circus—designing your own power supply 

Jensen on DXing—West African broadcaster lives up to its name 
Saxon on Scanners—a base station with all sorts of goodies 

Friedman on Computers—polling devices reduce computer redundancy 
Carr on Ham Radio—multi-band wire antennas 


DEPARTMENTS 


Editorial—we mourn the dimming of an electronics superstar 
Letter Box—here’s what your fellow readers have to say 


New Products Showcase—where the electronics manufacturers vie for 
your attention Car Sign Design2r Kit—page 52 


Bookshelf—communications, audio/video, computing, and more 
FactCards—all sorts of useful information for the do-it-yourselfer 
GIZMO Special Section—what's new in electronic gadgetry 


Free Information Card—cut through the information relay by going directly 
to the source Friedman on Comp.uters—rage $1 
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CONSTRUCTION 


Computer Speech Synthesizer—give your computer the gift of gab 


Solid-State Tesla Coil—buiid this solid-state version of Tesia’s most- 
famous experiment 


BC Antenna Coupler—iock in those distant stations with an external 
antenna 


Towers of Power—get the speakers you want without havng to second 
guess the manufacturer 


Magnetic Jumping Beans—your friends and family will get a kick out of 
watching these little fellows do their tricks 


Speech Synthesizer—page 30 


FEATURES 

The Gravity of Things—gravity may not be the constant that everyone 
thinks it is. 

Of Mice, and More—look at what's available in pointing devices 


Identifying Defective Motors—pull those old tape decks and turntables 
out of the closet and put them back on track 


E-Z Math—Network Analysis: learn the right way to analyze electronic 
circuits 


HANDS-ON REPORTS 


Avocado Computer agentes 1A a composite monochrome, with 
16 brightness levels, from your CGA card 


Digital Voice Recorder—an adaptable modular kit puts computer-age 
gadgetry on your workbench 


SPECIAL COLUMNS 
Ellis on Antique Radio—a littie housekeeping prevents a whole lot of 
troubleshooting 


Friedman on Computers—a dual-purpose device backs up floppies and 
provides IBM/Macintosh compatibility 


Saxon on Scanners—get nine-band coverage and 16-channel 
programmability from a handheld scanner 


Jensen on DXing—pioneer shortwave program celebrates its 60th birthday 


Carr on Ham Radio—ham radio joins forces with computers to improve the 
communications hobby 


Circuit Circus—electronic pest controllers take some of the drudgery out 
of maintaining your home 


Towers of Power—page 42 


DEPARTMENTS Of Mice, and More—page 59 


Editorial—change is inevitable 

Letter Box—the place to let yourself be heard 

Electronics Library—spotlighting a knowledge storehouse 

New Products Showcase—trends in the electronics marketplace 
FactCards—a fingertip reference for the electronics hobbyist 

GIZMO Special Section—what's new in electronic doo-dads 

Free Information Card—when in doubt, sound the manufacturer out 
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CONSTRUCTION 


Print Buffer/Spooler—ties two computers to one printer 


Hands-Off Intercom—a switchless intercom that offers all the convenience 
of face-to-face conversation 


The TV AMP—tailors TV volume to the needs of the viewer 
RGB Blue Box—a circuit that turns your black computer display to blue 
Capacitance Adapter—use your DMM to measure capacitance 


FEATURES 


Beginner's Guide to Vintage Radio—find out just how old that “collector's’ 
item really is 


DC-Network Analysis Program—use your computer to do complex math 
in moments 


Understanding Ohms Law—take that important first step on the way to 
electronics proficiency 


Using Thermocouples—use them to measure heat, cold, pressure, and 
more 


E-Z Math—hone your network-analysis skills 


HANDS-ON REPORTS 


Brown’s PC Pedal—put your foot to work 
Jetset Airdaptor System—provides quality sound for in-flight 
entertainment systems 


SPECIAL COLUMNS 


Carr on Ham Radio—DxX'ing the smart way 

Friedman on Computers—let your computer help you pick your new car 
Circuit Circus—junkbox circuits that can make life a bit easier 

Ellis on Antique Radio—replacing drive belts in old radios 

Jensen on DX’ing—this one’s for you...our readers 

Saxon on Scanners—the sum is greater than its individual parts 


Hands-Oft Intercom—page 39 


DEPARTMENTS 


Editorial—Popular Electronics comes home 
Letters—here’s what your fellow readers are thinking 


Electronics Library—an information avalanche 

New Products—here's what the market has in store 
FactCards—squirrel ‘em away for a rainy day 

GIZMO Special Section—just when you thought you'd seen it all 
Free Information Card—ask the manufacturer 


Vintage Radios—page 59 


Saxon on Scanners—page 94 
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CONSTRUCTION 


Holiday Light Sequencer—the light control circuit for the holiday season 
and all year ‘round 


Build a Sliding Bar “Antique” Radio—return to yesteryear, and take 
some solid-state with you 


Build the Slave Flash Trigger—a low cost circuit that will trigger that slave 
in a flash 


Build Your Own SCR Tester—make useful this tester a part of your tool kit 


FEATURES 


Those Indestructible Novice Transmitters—built strong to last long 
Nikola Tesla: Interplanetary Communicator?—a man ahead of his time 


All About Microphones—all mikes are not created equal...learn which 
works best under what conditions 


Isolate Yourself and Stay Alive—think safety first when working with AC 
circuits 


E-Z Math—more on network analysis 


HANDS-ON REPORTS 


Audiovox Car Alarm—an auto security system you can install yourself 


SPECIAL COLUMNS 


Think Tank—the ubiquitous 555 
Circuit Circus—you can power simple circuits using a diode detector 


Computer Bits—make your computer do almost anything with a single 
stroke 


DX Listening—the sunspot cycle 

Antique Radio—the shutter-dial set plays again 

Amateur Radio—getting on 10 meters 

Scanner Scene—there’s a whole world out there waiting to be scanned 


DEPARTMENTS 


Editorial—it's in our blood 

Letters—let your thoughts be heard 

New Books—the key to electronic knowledge 
New Products—just in time for holiday gift giving 
FactCards—a quick electronic reference 
GIZMO—toys for kids of all ages 

Free Information Card—go straight to the source 


DECENIBER 1988 


Antique Radios—page 88 


Scanner Scere—page 92 
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Rocket Strobe—find that model rocket even at night or in tall weeds 


Subcarrier Adapter—connects to your FM tuner to uncover hidden FM 
transmissions 


Personal Pocket Pager—keep in touch at home or work with this personal 
paging system 
Build the Speedi-Watt—a power controller for almost anything electronic 


Build a 10-MHz Frequency Counter—for those times when multimeter 
readings just won't do 


Build the Audio Coupler—add an audio input to any cassette deck 
without modifying the unit 


Sound-Activated Kaleidoscope—makes patterns that seem to dance to Sp2edi-Watt—page 44 
the music 


FEATURES 


GRAPHER.BAS—turns abstract equations into tangible graphs 


Salvaging An Autotransformer—they re just as useful today as they were 
yesterday 


E-Z Math—getting acquainted with Boolean algebra 


HANDS-ON REPORTS 


TSM Vegas Kit—for Christmas and all year ‘round 


SPECIAL COLUMNS 


Think Tank—SCR projects 
Antique Radio—cabinet refinishing Autotranstormers—page 69 
Circuit Circus—unusual uses for transducers 
Computer Bits—an electronic Rosetta stone 
DX Listening—g/asnost and DX’ing 

Ham Radio—myths and misinterpretations 
Scanner Scene—new frequencies? 


DEPARTMENTS 


Editoriat—adieu Herb Friedman 

Letters—the readers speak out Antque Radio—page 82 
Electronics Library—prepare today for tomorrow's tasks . 
New Products—what's new in the electronics market 
FactCards—the fingertip electronics library 

GIZMO Special Section—for the grown-up kid 

Free Information Card—get the complete lowdown 
Advertising Index—find the products and services you need 


a 


Scanner Scene—page 93 


Volume 6, No. 1 JANUARY 1989 


= 6861 AYVNNYS 


FEBRUARY 1989, VOLUME 6, NO. 2 


Popular Electronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 


CONSTRUCTION ARTICLES 


BUILD THE LIGHTNING BULB................... PWisgruaas carci < (eit reustote vere deussa ee toe mates a aoe taneref teases Vinny Voliono 33 
Create an electrical storm in a light bulb. 

LOW-OHMS ADAPTER ........ yg ORGNS ae verontgng ics 21a sre eta s aTRYAMRUSy> > sai aKONC LIM rs wpe suevegreneI@Meiansi since emsuereysieiere John Clark 36 
Read resistances below the normal range of your DMM. 

BUILD THE DTMF FIELD PHONE ................ 2 eee cece ee cee tenet eee tent e eee ee ne eenes Sam Allen 41 
A communications sytem for the great outdoors. 

THE ULTRASONIC RECEIVER .... 22... cece ccc cece cece epee eee en steer eneenens fevessus Charles D. Rakes 46 
Hear sounds beyond the upper-frequency range of the human ear. 

GRANDPA’S SHORTWAVE RECEIVER ...........5. 0c cece eee ence teen eet e teen nentee Homer L. Davidson 67 
Build an updated version of a classic from yesteryear. 

SPECIAL FEATURE 

GIZMO aio ois vinado ose cepa eect one, Soc neo HOMME RMR ds gua vere Bcporeraze,isyo, ae RWecas Siose ene es otORe Ale wevate (eBatetat sno oi ocatiaiantoamNey <a ries aks 49 
Including: Yamaha Twin Cassette Deck, Onkyo Tuner Amplifier, Cobra Portable Facsimile, and more. 

FEATURE ARTICLES 

CHOOSING AND USING THE OSCILLOSCOPE ........... 2. cece eee e teen een eee Joseph C. Carr 62 
Get the facts on the most useful device to hobbyist since fingers. 

TAMING THE WILD OP-AMP ............ 0.0 cc cee cee tee ee eee ene tenn een n ene eee eeee Joseph J. Carr 71 
What you should know about op-amps. 

EZ: MATA sssnsessccaiang crcnrramniasre aii e na mirewe ew ereip is cireracnomeis  svaveuonemernis ist es mene ars agen acace or Louis E. Frenzel = 75 
How to simplify logic circuits using Boolean aigebra. 

COLUMNS 

THINK. TANK... cremicn eee eire  Re e keen dae eee UMT SURES scnmEmeia grees Byron G. Wels 24 
IC's and SMTs—they're not new. 

CIRCUIT CIRCUS ............ 1 SHSWOWa a be a:6 1x <0 So QsRoNav Se 1a! aca EROMERSVGRNE QVQNON ie) s (asin een le ei'skcr'eeifansdevan se Fa¥ Charles D. Rakes 84 
Solving problems electronically. 

ANTIQUE RADIO ice ia ieseiese eosiepagsttnsrsctieays cecinneretreeerer cise Bie Blew a. RUAERS + Goce capers OE aOR BINT yas SONELA Marc Ellis 86 
Grid leak secrets. 

COMPUTER BITS  ....... 2. ccc c ccc c cece een nent ee nbinaiies SC wee LOPS HOt Jeff Holtzman 88 
Buying your first computer. 

SCANNER’ SCENE \ssesea.«.:cvesecessasayareporessavase euoay sys aie teva te woys cons exci scans acepsyev ove anetenevens's seths ig te eke eae sia geet Mare Saxon 90 
Private pilots handheld scanner. 

DX LISTENING & ois S Rosie ee ieee CE. LR SI ea Eileen DonJensen 94 
DX'ing the world over. 

HANI RADIO wis: averigs esse iocerassio axeierer craves sions Myalcraue aS eee ee oe Fs ora ee ea Joseph J. Carr = 96 
Import your own antenna tuner. 

HANDS-ON REPORTS 

FAMILY CARE SOFTWARE ...........0. 02: cece eee eee ee tenet eee ne ee eee teen ee teeta teeta 61 
The software that puts a pediatrician in your computer. 

DEPARTMENTS 

EDITORVAL. fo cc cceiceces cava eee ese Bc eae ierIe eae THe soiree Julian S. Martin 2 
There, we did it. 
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FACTCARDS. isis. esaressyacestsccerapeve die evevenansiaparsseseige wyayayaik «Bio, < ata ie taie a apa eyonensrs 4 lane ge jets yey SReRAANS 2500 a) aan ar aM aE aaa a te oa 2 39 

FREE INFORMATION GARD. oiajosecoiesevsceis sewerage wea tein esene oie 50 5 nici eie a Alm @ ayn a temmiOincoualinlenasae ievelgila'e aes ce aOWiallnlal « a WVallovalalie 73 

ADVERTISER’S INDEX. ssccsa « ejevevevcsenesacarerars ooo: wcayapawene se eymwmra te enaraiaeinyeye eiiene oisinavane aia a asa) = NRE a a SEMeMa) arenas aa. ahead ayage’ aa 108 
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CONSTRUCTION ARTICLES 


EXECUTIVE DING-A-LING .........-..- 002 cece cee eee c eres eddie ond ede seen cesses. Walter W. Schopp 33 
This four-tone bell cube can add a little fun to an otherwise boring day. 

FLASHING BRAKE-LIGHT ................ SR SRUOOUCH ALAS aumuateberedats Ceigig eislataveleieuevelsteisisiassterars Chadwick Pryson 36 
Make your third brake-light flash for increased safety. 

EASY-DIAL RESISTANCE-BOX ...........- cece cece cree eee eee eeee ree ete ee veee,-dan Axelson 41 
This resistor substitution box can save you several trips to the parts bin. 

HEADPHONE AMP FOR CD PLAYERS .... 2... eee ccc eee ne erie nee eeenee John Clark & Leo Simpson 64 
Add a headphone output to CDS that lack one. 

METAL DETECTOR ..........-..00e eee pirate Revere etetale op nieteteye siniasersisie cisiceiseteleie:s pisistexaueropstwaapetees Stanley A. Czarnik 69 
Learn how metal detectors work, then go out and find some buried treasure. 

FOX-HOLE RADIO ..... 0.2 cece cece ccc rc nce re rete cnc cet eseseceewaseceserbasnerecemass Keenan Whittley 71 


Build a radio receiver like the one that gave grandpa so much pleasure. 


SPECIAL FEATURE 


Pepe RR Oe ee eect ee ee ee eee ee eee eee i! ee eee ofS sein apa vacate 49 
Including: Casio Portable VCR/TV, VSI Faxswitch Il, Aiwa Personal Stereo Radio/Cassette Recorder, and more. 


FEATURE ARTICLES 


SENTRY STEREO HEADPHONE SET ......... cue cece eee rece eee eeeneweeeee Didhie Wid s-evaceteve. ava eee artemOTR ratte 38 
The budget stereo headphone set that really delivers. 

INVENTIONS OF ARMSTRONG .......... cece cece erect eee e ence cree eeeeteneeaneennennes Courtney Hall 43 
Learn about the man who invented three of the most-sensitive types of radio receiver, the vacuum-tube oscillator, and FM radio. 

CHOOSING AND USING THE OSCILLOSCOPE PART 2 ....... 0:0 cece cece e eee rete een eneees Joseph J. Carr 45 
Get the facts on the most useful device to hobbyists since fingers. 

THE BRIGHTEST AND THE BEST IN CONSUMER ELECTRONICS ...........- 20.4055 BA Coe Byron G. Wels 61 
How to make your products attract the eye of even a jaded reviewer. 

555 CALCULATOR PROGRAM ...........0:ceeeeee cece tere re eeenee wiava viata aeuienenieares James Tarchinski 67 
Spend more time building 555 circuits and less time performing calculations. 

[ae 4 Oils Lot BESO OGS GEES EES CCT O OO HE a Sep enn Eom ODO enn eeccg Scenes oocrsnin a. Tae Louis Frenzel 75 

COLUMNS 

THINK TANK ...........-.6% aadeidlein ieee Gaia ielsielaies eiatesetchsrarieisie eer eaters aorererstete bisjgre ciMERS sta exes Byron G. Wels 22 

CIRCUIT CIRCUS. 2. oo iiccc coe ia gic trequre gh quite ccc cen celebs eters areca ccccoesncswtees .. Charles D. Rakes B82 
The electronic art of detection. 

ANTIQUE RADIO: «oo. ccc oie oe Siete senate hare once a oe oie ie 0 ir 000 he ew IBIS o nse lee 200 97 0 veteran clemarare » Marc Ellis 84 
A salute to the old Popular Electronics. 

COMPUTER BITS 2. one cirtci cece ce eet ees een erennes Biatw acs haere Te yemie a eee Ss/atcrasevouateke’ svelte Jeff Holtzman 86 
Floppy-disk drives. 

DX LISTENING ..............05 eS eee eee a ccapewevshes eis teh a eyateeais sarin oyarolenetacd Rie alte rabe Don Jensen 88 
Panning the shortwave spectrum. 

HAM RADIO ......... 0. cece eres cece ce nre nec etuenge neg fejaravateveleNaysre el Giicielsvailars </ajeratsteleisievaisistsvovaraiare Joseph J. Carr 90 
Curing computer/receiver interference. : 

SCANNER SCENE. asciecess.c cis csepe ccs isre 0 oie eis swieincein ep mens otetetaie mai 6 370.0% ee ee 2 EO rr ab Marc Saxon 94 


Speaking of modifications. 
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ELECTRONICS LIBRARY ..........2-200cceeet erent rer eeees Pt oo Oe OCR ET OCIOP IO < saw saueee An 6 
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FAG TIGARD verre oresctenc corer cavsete «wots s.s/0 00s s ppsysos) ofapezstevezs eel A Eee ©. 2 PO Me, ee ee eb omngon 39 
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THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 
CONSTRUCTION ARTICLES 


BUCKY: LOTTO SEVECTOR oe or ci cea cire oreveraisieys syelete ekeynresssicieiie s ciniee Sin cise eiasiyas Gateraccimerese Charles D. Rakes 29 
Build this lucky-number selector and change yout luck. 

DICE-ROULETTE GAME ................4- adie SisreateNie 8a ances a\ntava ew ate overs 'e einncie ts Jan Axelson and Jim Hughes 32 
Combine the. thrill of roulette with the odds of a crap shoot. 

FIO TEES OG BT ooo cise noe ere ccc alo ae eas Rua ira gore I wile SEC OF See ee EOIN mein ra ererorsterete Walter W. Schopp 39 
This easy-to-build circuit is bound to generate a shocking response! 

CORDIBUSTIER Se cccccctns, wetcec cree coin stomers orere ors oavanie Severe sietoieicnnitns wie eee mre une perereereterte Charles D. Rakes 44 


Get rid of those unsightly patch cords. 


FEATURE ARTICLES 


YOUR: HOBBY AND. THEIRS occ eis aacics teres o occces acess are ita abe’ So's ore eiaresie wheter siete savers erersaeio crate Mark E. Battersby 36 
When can a hobby be considered a business? 

TESTIEQUIPMENT: ON THE (CHEAP \) eosin os ceccscccet ivi vate odtis e Sip vin wis celeb sitive sess se ee ee es Joseph J. Carr 42 
Sometimes old is better! 

GIZMO aires ce ciescent cies ape ee eew aia re inia os orare Chal evoverciate erncetecm eters elaperagere/ ees ayareleveumrors ieiersieeersinre eimorstera aneraiaiates 47 
Including: Nintendo Power Set, Hitachi Stereo Cassette Receiver/Compact Disc player, and more. 

RADIOS TROL OGY a. ria cae ccsterococe cere sterace ona teials Seleraie win Ses torre are woaia lw love Paicre shel visteusr clove stelevesereislisce welevers Cari Kohler 59 
Learn your radios personality, and you'll both live in astral harmony. 

SUPERCONDUCTING MICROPROCESSOR ......... 0.0: cece eee cece ee eee eee eee eee eneeeeee Paul Yorlegg 61 
Important breakthrough announced on the first of April! 

BEGINNERS GUIDE TO RADIO COLLECTIBLES ............. ccc ccc cece cece eee eee eeeeeeeeees Marc Ellis 62 
Theres a lot more out there than old radios. 

REPLAGING: YOUR)PC'S FAN (sia: Sec2 norton cc aires cies cae dce slo ecce discuss le eevee tee ctesietesimeecie Marty Knight 68 
It's easier than you think. 

ZIMA ca stocrcrciacters cies leiertrstait- cio, orattentatsrcth ara convali Mare: clatePautiavesete, Naalasovslalale/esesavarstahita afera einverafou slate une Louis Frenzel 70 
Binary numbers and arithmetic. 

COLUMNS 

THINK TANKS ic cicccccStcisicconwic eceleratora ie cterevsinicintan.e winrsi ele. cletere lereierciereiateresete wie wlerstaletevete/ajeleleters:nsinteleeicis Byron G. Wels = 22 

ANTIQUE:RADIO vioccsctcatcs cece tars ce < corms net nro nme meinne iets G ars, s Src\siei nie oiakelerelee cieseletiels stalsiars Marc Ellis 80 
The Philco mystery is solved. 

CIRCUIT GIRCUS oo a oie ccc cars crests arnt siere nce vie cinmccioeiemenee wiecneieriiee seine Gteinrmeie seule casei Charles D. Rakes = 82 
Fun and game circuits. 

COMPUTER BITS cerz. ste vajcicrersscsekevsteretsicyernteteis tsvetecorata cons i afaiieve ctercioie shaielaraieinysiotess avelace oieiacsleiaials wieteieue Jeff Holtzman = 84 
What video format is right for you? 

HAM IRADIO ere tercscre nto ccieur gre winters acer ciaterecene corr doelerarcane wise btcotenite ec elorater aie le nietaentets eretereye e ecateieie Joseph J. Carr 86 
How Iong is a long-wire antenna? 

SCANNER SCENE foie ctacicecoasttoteserea ore srovareteierettore atelereretvre aicitie vietole iatepaters areps aincateistersreranmremyecnaseera e's Marc Saxon 88 
A converter can extend the range of your scanner. 

DX:LISTENING | c2.c5c oucee seed cape cean ec cmesalaee sceus cease oa sica s ouu sc vinGeamewinesden cata DonJensen = 92 


Being big doesn't make it well known. 


HANDS-ON REPORTS 


dBASE Ill PLUS TRAINING AIDS FOR THE BEGINNER AND PRO .............-0.0c0ceceeeeeeeeeeeee eens 46 
DEPARTMENTS 

EDITORIAL ait: Socata aca eeu cout yap tces pape meen eelianes pancrenmee as aes Julian S. Martin 2 
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PO 


pular Electronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 


CONSTRUCTION ARTICLES 


LIGHTS-ON WARNING SYSTEM .........-.cccsceees cece ten eeneee teers teeeessrnseeeeene Charles R. Ball, Jr. 

___ Never again fall prey to leaving your ights on. 

THE ANTIGRAVITY GENERATOR ...... ccc cece ccc tee r reer e eee n ete enna tener ereeeaanrees Vinney Vollono 
Defy the Law of Gravity with electronics. 

CLIFF DWELLER’S SWL ANTENNA... 2... cece cece ee ee cee re eter eet e teens eneaereneenne Elmer C. Carlson 
Receiving good SW doesn't require an acre of land. 

BUILD A DC GENERATOR ...... 0. cc cece cence cece cee e etc e ener cesar ee saeeeerarenarenees John McDowell 
Crank out the amps, even on the go. 

AUDIO GQ MULTIPLIER 2... . 2. cc ccc cece cee cece tener ere e nner nese erenceaas esses rsarsercnans Larry Lisle 


Listen to morse code with crystal clarity. 


SPECIAL FEATURE 


GMO aera a ec eb is wb nte bie er eioaa 205 She aa cejetayacere  ehececolahasers ale .ersjellbiaisarainieseisieleiera) e-avee aces riaye #, syatersaie ei & 
including: PGS Ultrasync Monitor, Sony Miniature World-Band Radio, and more. 


FEATURE ARTICLES 


EXECUTIVE DIVERSIONS .......- ccc eer c cree cere eer en ee ee near ese esesnneeeasarcensenas Karl T. Thurber 
Games! Games! Games! Need we say more? + 

RESTORING VINTAGE SPEAKERS ........... ccs cece cent cee ranean nrcerereceasetesererccerecares John Hilf 
Your old woofers don't have to be real dogs. 

DESIGNING POWER SUPPLY CIRCUITS ....... 2. cc cece eee ree rere cere ceneenerartaee Joseph J. Carr 
Sure you've built them, but can you design them? 

US BROADCASTERS AND COMMERCIAL SHORTWAVE ..........ccereeree esc eee ree eennenseee Don Jensen 
Commercial shortwave is back in the U.S.A. 

MAKING SENSE OF SENSORS ...........- cece reer s cee reer ere reer esar ene eerensnennane Waiter W. Schopp 
Circuits that deal with the real world must sense it first. 

E=Z MATH ris oicw oie ce oa crate craset oka cc sis Wea ceetole.b erin Gb Werale Groves w alnsare obetsie a iets ojos eielsie o a\are min ene,aoey.siafwieiere ines Lois Frenzel 
How to determine current flow through any component : 

COLUMNS 

THINK TANK ........c ccc ccc cc cere recat tenner eee e reece area reese eenessesreareaseaeeaes Byron G. Wels 
Circuits that inspire the imagination. 

CIRCUIT CIRCUS 2.00... cc ccc rece c eer eee etree ee aee ere reeeennseranasasecerecens Charles D. Rakes 
HEXFET circuits anyone can build. 
ANTIQUE RADIO ................0-055 apace apes alana 6) ceaaia Stays e sit a as tiaynncacateltines ee, esas, Bete yarele/wia svenacaens Marc Ellis 
The Philco mystery unveiled. ” 
COMPUTER BITS 2... ccc ccc ccc ccc cece tee reece cere cesar reece rsecceerrcnsseearaceeesarene Jeff Holtzman 
Selecting a hard disk without a hard time. : 

SCANNER SCENE ........ ccc cece cece ccc rt eee cece renner eee eneercerensesssarerencearees Marc Saxon 
Police activity, whats new, and more. 

DX LISTENING 2.02... 0c ccc cece cece cree cece rere eee e eee e nae s revere cars een eaeseeeeeere Don Jensen 
The BBC gets a face-lift. 

HAM RADIO ........ 0c ccc cece ccc ce eee tenet e nec eee caressa eee ee eeen rene ceeerseneneeere Joseph J. Carr 


Revive an old ham unit with advice from a pro. 


HANDS-ON REPORTS 


MEGAMATE 3.5-INCH DISK DRIVE SYSTEM ........ 00 - cece reece ccc n ene reece eae ce sterner eeessaaesees 
A 3.5-inch drive that reads it all. 


DEPARTMENTS 
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Popular Electronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! . 


CONSTRUCTION ARTICLES 


THE TELE MONITOR ........ ccc ccc cece cence nent een een ean eae Charles R. Ball, Jrand W.K. Ball 
Let's you keep an audible record of telephone conversations. 


AUTOMATIC VIDEOGAME SWITCH .....- 222... ccc cece cere e rene n seen eeneenennnaas Paul Aman 
Let your videogame tell your TV when its time to play. 


BUILD THE MATCHBOX CRYSTAL RADIO 2... ccc ccc ccc tcc eee ete e ent e ena Steve Payor 
You'll be surprised at how well it performs. 


DIGITAL SAWTOOTH GENERATOR ... 2.0... ccc ccc cece eee e ret te ee cen eeeteeenntacnaas Joseph J. Carr 
A valuable addition to your collection of electronics test gear. 


AUTOMOTIVE NIGHT SAFETY LIGHT ........ 0c ccc cece cece ence cece teen teen n ee tenaenetannee John Clarke 
Automatically flashes the brake light to warn on-coming drivers 


SPECIAL FEATURE 


GIZMO xs ciccs esta a a aio wia ae ateca nea ta tice ave creer ler cie we wiea ancora ators Saja Suds 8 asa latais aeseceisbecetoce-alasaien@ta age arsva, aloe Gia 
Including: Ricoh Portable Facsimile, Tiger Head-To-Head Football, Portable TV Round-up, and more. 


FEATURE ARTICLES 


BUILD A METAL-LEAF ELECTROSCOPE ....... 2... ccc ccc cee cere cette cece tee tnreetteeenes Stan Czarnik 
Detects electrostatic discharge before it can do any damage. 

ALL ABOUT AC BRIDGES ....... 0... cece cece eee c cnet eet etna n en eenenete Walter W. Schopp 
A complete understanding of how they work can add to your design creativity. 

FUN WITH INDUCTION COILS 2.00... ce cece cc ccc tenet eee nen ee ene neaenneas Stan Czarnik 
Follow the evolution of induction coils, and try an experiment of your own. 

EXECUTIVE DIVERSIONS ........ 2... ee center terre cet e etree ee teteentenenteene Karl T. Thurber Jr. 
All computers are not created equal when it comes to fun and games. 

AUTO RACING ENTERS THE COMPUTER AGE .............. 20 ce cece nen eneennnees Leo Simpson 
Computers and racing crews team up to get the most from both man and machine. 

COLUMNS 

THUINIG TANK oo 22 eics ese cea trae ards eases Duatarele aie sate oiorerave si aierojmve Slsisui e sGie sn besrscesteveie scersie e's Byron G. Wels 
Simple but useful circuits. 

ANTIQUE RADIO... 11. ccc cee ccc enc cette nce c eect cent esse bn teeta neenccntecenctotesanne Marc Ellis 
When is a-duplicate not a duplicate? 

COMPUTER BITS ........... cc cece ccc ce rennet cnet eee en nec en eens eens eennaceneossane Jeff Holtzman 
Disaster strikes. 

DXZ LISTENING <2 f22 20. ecoiew Sa aca teetee eae ete eecase enya lotatatealotara nd aeabarele ajala-ciyiacwialereteselais Wiierece erate Don Jensen 
The sunspot cycle heats up. 

CIRCUIT-GIRCUS siicce sslecd ca ee cated oe teste cine 8 tue cee arin ure mene eioetalestie Gein eoeve ewiecerGe wre st gcaiane Charles D. Rakes 
More transistor circuits. 

SCANNER SCENE ............ cc cece eee cee tect e eee e tenn enact ent eeneeeretarecnrsccness Marc Saxon 
An inexpensive scanner. 

HAM) RADIO ci cirse coe ooo i as ESS Se See cin sivas tate alinue ane Sie nus tava ine Seen nubs semmvoras eS sleueytyr ca Joseph J. Carr 


Hamfesi season is here. 
HANDS-ON REPORTS 
ARCHER PROFESSIONAL SOLDERING STATION .... 1.0.2... cece cece er eee n enn e ene eeenenennectteetnee 
CADDYLAK SYSTEMS CALENDARS UNLIMITED SOFTWARE ...........00eceeeeeee teers ee eee er etenneens 


DEPARTMENTS 


EEDUT@ PRIA ogo eloek areas ears a ere etna ata io agente, abe Fav ake) 0) ssa esa: ab alas areca enstioieiai's, eae de (aCe: al eco asajs)sisiinva ava, Julian S. Martin 
My first radio project. 


LETTER BOX. jo ccceec ceca cee cic a ca sien a eed a0 Wa deed seis de nabsle tase ee een edie cael a mee Ham ce nee ieee 
ELECTRONICS LIBRARY ......... 2... c cece cere ence cece ence ett e eee ceeneenncetnaetracenteertteentns 
NEW PRODUCTS ..... 0... cc cece ccc cece eee tee eet n eee eet tenet ene tee ee eeeneeenecenaeenneetnecene 
FACTCARDS 20... cece cece ce ccc e cen ctr n eee n ence nee e nese eect reste eetetetteeartneneeeererenaces 
FREE INFORMATION CARD ..........:- cece eect cence nner e eee e ent ee ete eeeet tate eneneeanteenete 
ADVERTISER’S INDEX 2.0.0.0... ccc cece eect eee n tenet eee ee tee tne en eeet tent tennenenseenneenneerens 
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THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 


CONSTRUCTION ARTICLES 


WnlSl ala. Sa} 684 a8 as cars neornee dose tcr tanta ao Stacn eee Se ae cameras AS AS CoA GS Luther Stroud 29 
Measure frequency, capacitance, RPM, and more with this project. 

BIGIDIGIT DISPEAVIMODUU Ere teacstetes tielels 0 cielo s sisiere ate oS is wie saces dco teeebes eden «... Walter W. Schopp 32 
An inexpensive alternative to expensive big-digit, 7-segment units. 

BUILD THE WHISTLER RECEIVER .................-.-2055 Bice aaah or toe Spiele tstar evr <re\a BSanperrtcentiep Tom Fox 39 
investigate solved and unsolved mysteries with this VLF receiver. 

NIGH EIGHTECONTIROLEER ieee ereid ois oon wie ccc + sinveveiayaieis ie cies ve a wighies De evcasecunecedeers Walter W. Schopp 65 
It takes control of the on/off operation of your home courtesy lights. 

SUPER SIMPLE ACTIVE ANTENNA ...............000 ccc ceeceeeeeeenteeeanenneees «+. Michael A. Covington 73 


Pull in those hard-to-receive SW- and AM-broadcast stations. 


FEATURE ARTICLES 


MEASURING INDUCTANCE ON A CAPACITANCE METER ............-00e¢cceeeeeeeees Michael A. Covington 35 
We show you how. 

WEIN-BRIDGE OSCILLATORS ..............00 cece ccceeeecceeeeeenues Bes /atacters elaiarelsrer sieteneretetctate Courtney Hall 42 
Use it to generate high-quality sinewaves for your projects and experiments. 

ITE EER EDR PA Thc ne ONIN GTO oo caysy os cseistsre’» atsuctavoca¥a) S125) 0 claTevv-eie ik.c Sia a ove ase veins e diexele Saree Wie oa ayiel orev Jack Cunkelman 59 
How to choose and get the parts for your projects and experiments. 

TREIDIGIAL ELECTRONICS COURSE aie sn. ccc e chee dk ccecccy osccccedereouscbcuieegcngeucee John Yacono 68 
Get a firm grip on the technology that is changing our lives for all time. 

= ANAT A epee te ences rracner te auerere ee nck Wain cecttyo.cfelinapaySllonesehajaiors’ a) asbimsepetd eV Sesyertn'e'e ote Peeyne fate eas Louis Frenzel 74 
Solve for any number of variables without manipulating equations. 

UPGRADESTO20IMEGABYVIES | iar = csi-.ctereotterecpise oe a scien v2 oc aGuisies ce oe teeise sears nes Herb Friedman = 78 


Breathe new life into that aging PC by extending its storage capacity. 


SPECIAL FEATURE 


(C7410 vhaseetesnacancoqne OP B ERO MGN ERIS oii iEC OH eE Sem ARee Horns DERAT Ram naa TOCe Arona remcareoas 4a 47 
Including: Parker Brothers Starting Lineup Talking Baseball; Memo Me Voice Box; Casiotone Electronic Keyboard; and lots more! 


HANDS-ON REPORTS 


HEATH VOICE RECORDER ..... A Shou auch pio co poaunE  Tonnouc hia DoS d DUO OD GO MONE TacGn Ole Bribe ca dc yore sarees 36 

COLUMNS 

TIE AUINECATASIN Keceestsrsyets oft Pie fovcyet pc Mots c0e inv Syntrie imeessie Sane aihece Sen Scie eaee ae ame ae eles eR CES Byron G. Wels = 22 

CIR CUNMCIRG US Hee rie ac opera ai sie c 5:5 shaiarcispgiase os eS ucipeciie welala'ess ais emma oti ttre sadn Giese sean Charles D. Rakes 80 
Battery rejuvenation circuits. 

PSUS ULE IEP engo oh Dehn ont der 1ecge Ob OMMEDE On GEE Same ema te o bon ceete Meee amrine fa karti Cn Don Jensen 82 
SW from the bottom of the world. 

COMPU BU See fere sake ote sa cycie cictas Leayavere crores rereretcorcicrcne afelerere state auaresaimverexcaecie « e.ajsiayenrce tee neyenere Jeff Holtzman = 84 
Motherboard update. 

HAM RADIO.................... ER CeO EL cm GOOE Cyntetgs eral seen ee Sea dander nd nROATooDL JosephJ. Carr 86 
A power supply for the shack. 

ANTIQUE RADIO: fit: Sogo a= oni eve eile tse ioe eters ore Rennie eve ce Iie 2. Davee crete eon Marc Ellis 88 
Evolution of an antique radio. 

SCANNERISCENE oroicrscc c ceece. ore shauatG co ass mnie stsiarers is aceyessi ois/ie,osniale} o eiara/alarersys ays-dl nals PA Rete ASE iin »» Marc Saxon 94 

DEPARTMENTS 

EDITORIAL. oe 22238 emwcreton Resins Dae eioeeeteate esiafestieute wvceiutearoyare ayaesis akeieyaveumesees Re MYoraporsa Julian S. Martin 2 

LETTER BOX .............. acjase rans tp Fo teta eR Va) x Sai Mey Seat catia fate nen aW chee Yaad e Pa aa Ce vice YOR ore ONAISYE Waa LYRA TEV reyays ta teRE Toes ame 4 

EE CTIRONIGCS: BIBRA PRY fog orcs c oS e7o ast oy 2 paves coco ne pw he he oheey a Ey ctarapsiaees aes eso talete ie alate Re wo clte Sinetron 6 

NEW PRODUGIIS 8 cages) occtaissas 5 ors arcleoreieteie nto cietarereters CR SAC POCA Aer Oe eon AI SAA O On . 14 

LENGUC AR LED RUS Coan Ante Sono EO OED CUNT GOO OD Ore aon SUS eES Oo o TO er eT eeniAr Ger MOO mn tic ae COO tno 37 

FREESINFORMATIONI CARD sevz.zvers <0 ste Sialic a 5s cc eras atest ae lee Bile SSI STe ence ath HcMpea Sais nyape ciseieie steep cause oe 71 

ADVERTISERLSHINDEX So iss cian trot neste te rereo a coe e eee at ae sea va aa ee ss aa ahaa vay ecatotete, ee teate Sieve roseveweyers saepaustepegs 106 
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Popular Hectronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 
CONSTRUCTION ARTICLES 


THE SQUARE TESLA COIL ... 0. eect eter teem eter ecen ener ecnresaerass Vincent Vollono 29 
Build this unusual version of Nikola Tesla's most famous experiment 

SFERIC-LEVEL MONITOR  ...... 0.0... cece eee e eee cere teen ener een enee Pay rere OG Ralph W. Myerholtz 33 
Keep tabs on changing weather patterns with this atmospheric-condition monitor 

PHOTOELECTRIC MOTOR CONTROLLER ..........----++- RO SOOO RE AA Shoe Stanley A. Czarnik 45 
Find out how photovoltaic cells can be used to your advantage 

BUILD THE AUTO SCAN ... 0... ccc ccc cece cet e erect eset ener se eter eter astaeeeeeaess Tom Goebel 59 


Stay on top of all the action with this scanner-to-recorder interface 


FEATURE ARTICLES 


WINNING THE RELAY RACE ........... BE Oc JOUCOCRDO puateyacsusyers sgrahere ass} el caeceletae ates cioua ekg cer Wein ore Alvin Syndor 39 
Pick the right relay for your next project 

SWEEP FUNCTION GENERATORS ...........-c ec er crete rece eeee Wigicier sv eisiaun =1s%e Pinerersvaie Joseph J. Carr 62 
Sweep function generators do more than just provide test signals 

THE AMAZING AMIGA .......... 6 ccc cect ence eee ete eta teeeteentere Aiiie codds peeees. Karl T. Thurber 65 
All about this powertul alternative to the PC 

THE CUMMINGS SOLODYNE .......... 2... ccc cee cee cence tee tte e rene eens ACHEDE Oke OOS OE Glen E. Zook 73 
Learn about the one-tube, one-battery radio that died before its time 

THE DIGITAL ELECTRONICS COURSE ............ eee eee erences BAU SOaCMTO MOOG rH FOoHS John Yacono 75 
Shedding a little light on LEDS 

EXPLORING PRODIGY ............ 0c cece reece tenet tence eee teens senenenreeeerrenenaces Jeff Holtzman = 77 


Two corporate giants team up to create an on-line database for the masses 


SPECIAL FEATURE 
OE ER MT ee RO aA oer RTO Thee ee ee a el 47 


HANDS-ON REPORTS 


SCO ELECTRONICS DIGITAL VIDEO STABILIZER .........--. eee. Rebeca e wae eeclelatnaiats sieves eles foe ethan 36 
COLUMNS 
THINK TANK ........ Creare re ctereleets orci PodocSonososs don ine aa woodoanvatr oad Son peeeen ane Byron G. Wels = 22 
CIRCUIT CIRCUS .... ce ccc cee ee ccc me teen c cence nt em nsec eine mecere recs sparsouteens Charles D. Rakes 80 
Electronic drum circuits 
ANTIQUE RADIO ..............:.5: po chal Cyneie esa olelainichewiemteseteretaimjepstereisie’s mig woe Godt Lecannds, 605 Marc Ellis 82 
Exploring the A.C. Super Wasp 
HAM RADIO .... 2.2... e nce c cece ce een tne a cence eenscccncsie A Sracradbpoao coodpUgMannee Joseph J. Carr 84 
Want to go fox hunting? 
COMPUTER BITS ......... 00. cece e ence c tte eee eee eneet gba F Bene FOES 5 ont pers EO Or eiOe) eo Jeff Holtzman 86 
Try your hand at our program writing contest 
DX LISTENING 22... 00 ccc cece cece cet cnc nce e ce ences npc etrces esse seers Pelee cretereterere Don Jensen 88 
Be a good scout 
SCANNER SCENE ....... SSDn DDOn AOL OOOAT SAPS ote tche: Setors ereeefenovehstarster als a syavasctalai chen stapateteme aeieiete , . Marc Saxon 90 
DEPARTMENTS 
EDITORIAL ....... peideiesdcslamele ss wldvola.ctave draw avers (aia riuls Agee sores gasooCe eas rises te lene soe ier oleate Julian S. Martin 2 
LETTER BOX 2.20... - ccc cette sec e es ccenee SPOS Enea Grou hada acto CHAT MON Lead GOUT he DOSS 4 
ELECTRONICS LIBRARY .............-- Ae Sarees eactoare Paeareaieteiste peters te ar cie aerials Siatate fevenstretorcar sists 00 6 
NEW PRODUCTS ............---2-+ i Syasaraseei P aeporcoounoccusn fe AA IO EOE OT ORET TRE TaD RAPA ani Ooo 14 
FACTCARDS .........2-.0ce eee e ew eeee ria tieta(akcceretersetoeiararer eases Party SAGR ONE OD OU AOa AL EGE OE Wy OLne 37 
FREE INFORMATION CARD ....... 2.6... cece ence teem et tee eee Poets, Aeveiniaeicieiets Ravers a eeeranecatctetatore Fok BeOS 71 
ADVERTISER’S INDEX............ RB ALCODT A OCOGH TOO OIE eA Rea et noaneaoveouooneeice accanane ieee 106 
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Popular Hectronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 


CONSTRUCTION ARTICLES 

SHAKY: THE Popular Electronics ELECTRONIC PLAYMATE .........-.0000000eeeeeeeees Charles D. Rakes 33 
A loyal and true friend to delight the young—and the young at heart! 

THE EXPERIMENTER’S LOGIC PROBE ............. cece cece cece teen eee e ete e eee e tenn neeeenaee Jan Axelson 37 
When it comes to digital troubleshooting, a logic probe is hard to beat! 

THE EXPERIMENTER’S LOGIC PULSER ............ ccc eee e cect c ee eee ener rere cece seennee Jan Axelson 41 
Add this digital signal source to your collection of troubleshooting aids 

PHOTOFLASH POWER SYSTEM ........--- 2. cece cece cece cece cee e nee cette neces nee neeenes W. E. Babcock 67 
Never miss a shot with this high-capacity power system for your flash unit 

MERCURY SWITCHIALARIM! o.o.5.c.055 seers cieeccic iors oe uw1e 6.5 eis oss Mi Fio oer 4) Smale eis ae eiaerais 9-4ce Walter W. Schopp 72 
Make a simple theft alarm with a mercury switch and a few support components 

FEATURE ARTICLES 

THE EXCITING WORLD OF HAM RADIO ..... 2. ccc eee eee eee n eens Arthur R. Lee, WF6P 44 
Ham radio lets you communicate with people all over the world 

THE*HDTV REVOLUTION occ ct cece gcse we ee ode cioie seb ta wiid vitals cclel alpine c'siaie 5. aiemiameieloehls Robert Angus 61 
High-definition TV is coming, and nothing (not even politics) can stop it 

SERVICING SECURITY SYSTEMS ...........-. 02. cece cece cect eres cee ane ee eeeeereeceeenes Isaac Szlechter 69 
End false-alarm misery with your multimeter in one evening 

PUTTING RC NETWORKS TO WORK ...... 0.6... c ec cee eee cence eee entree eee eens Joseph J. Carr 74 
Keep time with circuits you can design using just one equation 

TURNTABLE REPAIRS YOU CAN DO....... 2.2... ccc cee eee ee eeeaararr cers ors eetors Homer L. Davidson 76 
Put your turntable back on track with these simple troubleshooting secrets! 

THE DIGITAL ELECTRONICS COURSE .............. ccs cece ec cece cece cette eee e teeter eeeeees John Yacono 79 
A new way of counting 

SPECIAL FEATURE 

(c|P4 "(ORR Ne Re GnnoHHo On ooo SOoC COOnOne Tace> couUt  ToDcucCrUeanao Tcncroccn Uaccucrmromeds Oaths tero o-crarC.6 49 


including: Spica Stereo Speakers; Sharper Image Sound Soother 2 Clock Radio; Sharp Electronic Organizer; and more! 


HANDS-ON REPORTS 


CANON RC-250 STILL-VIDEO CAMERA ..... 2.2... ccc ccc ccc cee cece ede eter e nee e nese een e eset eeteeene 46 

COLUMNS 

TFA: TAINUIK 5 Se sco scores overs nr cvecavaresciwseicesteva:aynyaceiasayeyevese'o/stsv'eratavetevdyarsiersiete\ sielelei sla efersin em@ieieisieieiel+\sierer4 Byron G. Wels 22 
Footprints in the sands of time 

ANTIQUE RADIO .........6...0e eee cece eres SOE ESOC HECISO or On OL enon trans Acie cio aE el Marc Ellis 82 
Solving the “Wasps” worst problem! 

GCOMPUTIER BITS cacceesc:gsccoreve die srr vee enews o Be coos chen opi Gha eG eps: ciere im Scars wa tie fete wie) siviolers Minivisiers Jeff Holtzman 84 
Just CAD'ing around 

DXGEISTIENING: feces ccc so: ceeaiscere 005.5 cies Wiwiwee wi, oisnalesave/eue iehelaie jes wiaieilifeisl eseye/aiale/aMave. 9.0) e:o.eNG GPs elsisiecaye Don Jensen 86 
Pirates of the airwaves 

CIRCUIT CIRCUS .............665. Wala ais ovat Bim c/s 'avetiayevs or shsye b Atgesie/s)ssadere eleravecese/e/avastelelsVereratess tans) ste Charles D. Rakes 88 
Build a touch circuit, and more! 

SCANNER SCENE 2.2.0.0. ccc sews eee e cece pens ccc h acces nem ives ence neamesevaen cd oeeceeuen Mare Saxon 90 
Checkout AOR'S new and improved model AR-2515 

FRAME ADIO © 2. Seeertcs locos ore verssw re Sitisrwso aueie ore wij fo)in.e Blister ccole.o) wleves pul WO Nema siel o!o\e eldhe/s/yehe \evetinM ze (o\m/e one! a.0\ 6 Joseph J. Carr 94 
How to find interference sources 

DEPARTMENTS 

EEBDITORUA LE: Serssc cco oo. 2o cones oie sesseis eign e seis spesavsvece sveamisiele 40016) s erage (o.eseusieyg s: emiah 6-6 ave-s (oor clare) aie cuscsi she's Julian S. Martin 2 

(U=syaqfe[ei[s(o).o pera acne “Germniic oo Secon er wiGontis ) itietre creo ee a sippnpee a eice om al starees Sores: See 4 

ELECTRONICS LIBRARY  ..... cc cece ccc cc cee cree ren eee reece eee enters eee nee ee ee eac ce esreesereereseeae 6 

NEW: PRODUCTS ie. cic: cceulere.orsse Ge 0 6 bie: wie wie ein eueieisle wisie gisls\ sje oc © sie sietblyreln’ ss) 0.8) viaiele.cise wie His sisi visisivietseisiee 14 

FACTGARDS) oi5i5cc. cic 5 ocr Sas oc o:s1s:50: lepepanersie's ¢:0 cisre oteis oes 9:0) cya) o\ we ch sie iocsvelsi s/s fenfiel ejers).r'xielslsieseils soi sifeas! slaqecsisiein oie 47 
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TAPPED-COIL CRYSTAL PRADIO: qc.c is ieis.c sc setete eo: eocvce:c1e:wiviqio'eisince/oim eltiteswroleieielnoravaie isieiels mare aihieiets Stanley Czarnik 33 
Tune in radio broadcasts the way grardpa did half a century ago 
HIGH-VOLTAGE DC GENERATOR ............. cece eee eee n eee terete teen eee tenes Vincent Vollono 37 
Learn the principals of high-voltage generation 
HIGH-PERFORMANCE SHORTWAVE CONVERTER .............00cseeeeeeeteee Michael A. Covington, N4TMI 42 
| A car radio and our shortwave converter puts SWL'ing on the road 
IN-LINEFAG WATTIMEMERD oie ce citercrotera ctor cleyors stat c csecare ciatssero(or ot exatnnsialote,auarehafayenerstenetataleyevaterers sia tars Gregory R. Mcintire 67 
| Keep an eye on the power consumption.of your major appliances 
BEINKING LICENSE-PLEATE HOLDER ocicocccfipeie cccnsclcrcs Sry cieonetgieiie un sivisiniele wsinvdave ele selseiielemteiels Jim Stephens 74 


} This decorative holder gives your license plate an air of distinction 


FEATURE ARTICLES 


AINEW. AGE FOR RADIO) oe cscs cgeecare ce ccd aes soe mani oo oeeisewc eld obalseieaie wales osaawhgre Gerry L. Dexter 40 
On-the-road information systems are the wave of the future 

SILENCE YOUR COMPUTER’S FAN ...........ccceccccccccccccenecceressccserissbecvoeenebe Leo Simpson 45 
We show you several ways to quiet that noisy computer fan 

EBECTRONIG QUACKERY 6 crete ters. cscrs rats oa: eisrecjatoresaie areVeroraislsjave evote cul eleysiataieiaievaraiowmerelaiererstaretesarers Stanley Czarnik 61 
The shocking history of electronics ard medicine 

ANTENNA MEASUREMENTS FOR HAMS AND SWLS ........... 02.2 cece ener e enter eee Joseph J. Carr 70 
Test and tune your antennas like a pro, without using a transmitter 

HOME-FINANCE SOPT WARE: evo age 55s eee ee eis afer orca rece ce iove ici ns ate elelescleioye wioleialsiomjataBhey «sre re ccs eval Jeff Holtzman 77 
Get your familys finances under contro! with a little electronic help 

THE DIGITAL ELECTRONICS COURSE soos on eects sis ojos ssoye sins ereysinie eieleiere susigteinio ol suemgiatee etcisiets Robert A. Young 80 


Logic levels, probes, pulsers, and more 


SPECIAL FEATURE 


GZ ooo ara es sie hers esses ave sls re sles civbr santa os svars i etavavsurovere:apstel eset sisi ats mip ewe eleneteresayasialaretelte oleieig @bretelers ere/wcetsiavereierers 49 
Including: Panasonic ElS Camcorder; Gazelle Systems OPTune Disk Optimizer; 
Cambridge Soundworks Ensemble Speaker System; and more 


HANDS-ON REPORTS 


ELECTRONIC ARTS GRAND-SLAM BRIDGE ............ 2... cece eee eee cece enn e eens eeeeeeee 64 
COLUMNS 
| hal, Laren SAN AA, Soe Nee Mem Te ence AaCM CCT errno RAerirrintia mec es Byron G. Wels 22 
PONTE: | FRA DIO yo aes es cae we ate SE, oe SU TONSY pecs = ev oci uct so eis nia casierela eaeietet ars Marc Ellis 82 
Digging deeper into the “Wasp” 
CIRCUIT CIRCUS 42525 so coiscelitce sense cre cree clevais crs cet orci elaleletala pete iolove neler ovagappyelelovaleteysrotessiere Charles D. Rakes 84 
Simple test gear and more 
COMPUTER BITS acces ccictite esters aleleusre le seteleiciols aye vosaiejaccleivvereusse aneteyoyeio cesiatouestloresatovess siatelelsieisl sia) eis Jeff Holtzman 86 
| Backing up is not hard to do 
XG EIST NUING eoiacrere rete rc cestecer ue cic esscsamcctuneusyeteet ose va able ative tevave vnayavarstcrermr consis etesiouen maroc Sine are one DonJensen 88 
| From Timbuktu to Katmandu! 
SCANNER SCENE: isso. sisns eta were aeeeenie cee eR OTS Tee Le te Marc Saxon 90 
A back-to-basics scanner 
TEAM RADIO! sere: . sicretors e205 eicy, 8s Seen, Sie ag A aces a PRNONS Tae, aiala pina catauelavelinm a atataerala tele, otevaheal eterna) Joseph J. Carr 94 
Getting on 17 meters 
DEPARTMENTS 
EDITORIAL ................... ley reus (eelar ave eraveter ole jereretsisyalisters ress tonsiteletMisistiers toyevor's iota letsywisit endiele wetare sie Julian S. Martin 2 
(HT =a GL el = 1210) pene earees cre ercenns COS Serene cic eC ICIGe RIGO IEE CSIR SORT ECCRIER YAR IMU CCT SNE CCRC | LC 4 
EUECTIRONICS EMBRRARY: taecizciccrescicicicic ies ci orosete ore icce eleece ets ede alc revaneleusteteritelelsis texever ors sts yeve Bradels\ie aye (ntatele\@,.6(nta/ carer 6 
NEW PRODUCTS a cccice cess wae wo Sis oie, on wenn wimiw weep rode oist eicse orelels Wiel stele ofS tS ele orviv ni eesiep viele Batters ere.n sine ie sis 14 
FAG TGARRDS oie re creer ie cere ee crass cers ere te eee aaa el ete ic cile ekeln waa ysvaveneionoie avsheiGieie elslsless eyeletafelelelsisieis/ 4a Wimatelsis 47 
FREE INFORMATION GARD a.o5 coi oc nclsce go wis, srevmieieie cisivleceiesascleleysiotere cieteisiels ofsjeic eisumers siclelslsteisierelsi sini wie) Gie wists! olais e's 65 
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CONSTRUCTION ARTICLES 


BUILD AN ELECTRONIC DARKROOM TIMER ....... 0... ce cee cece errr e ener e ete eeeeeeeces Douglas E. Pope = 33 
Let this simple circuit watch the clock for you 

SUB-AUDIO FREQUENCY METER ........... cece cece ere cece renee eee eeeeeeeeteenerrenase JosephJ. Carr 35 
Now you can monitor low-frequency signals that confound most other meters 

TOUCH-CONTROLLED DIMMER SWITCH ............ eee cece rere rere tere etter t renee es Mike Giamportone 39 
Get all the convenience of commercial units in a home-brew circuit 

BOOSTER AMP FOR YOUR CAR STEREO .......... cece terete eee rece teen etter nererrees Gordon Kaye 43 
A little extra power can make your car stereo sound like a concert hall 

VOICE-OPERATED SWITCH .........-- cece e eee c ere eer eee e eee eeneetereerwereeereeres Luther M. Stroud 76 
Makes home lighting and appliances respond to your beck and call 

FEATURE ARTICLES 

QUANTUM MECHANICS, THE UNIVERSE, AND ELECTRONICS ..........---.eeeeeeeeeeeneee Joseph J. Carr 61 
Explore the world of subatomie particles 

PREVENTIVE COMPUTER MAINTENANCE ..........-- cee cee ee eee eee e reer teen errr eneee Isaac Szlechter 63 
With some tender loving care you can avoid computer repair 

INNOVATIONS ‘BQ’ ... 2.2 c ec ccc cece ce eee c teeter c nce c ce necgseeeeriessesccseesenseeceres Byron G. Weis 67 
We present the cream of the crop in consumer-electronics products 

SUPPLYING THE ELECTRONICS WORKSHOP ............- eee cece ete eee tere nec en tees Stanley Black 70 
Where to find that special something that makes your project worthwhile 

THE ELECTROLYSIS OF WATER ..............0 0200 eeeee cece eee eenee ROSCA CER Sor Oar Stanley Czarnik 73 
You'll enjoy busting molecules with this inexpensive experiment 

THE DIGITAL ELECTRONICS COURSE ............... cece cece cece tenet eet e een eeeane Robert A. Young 79 
Learn about the building blocks that make computers possible 

PRODUCT REVIEWS 

BECKMAN INDUSTRIAL CIRCUITMATE DM27 DIGITAL MULTIMETER ......-.---- 20sec reenter reenter eens 46 
It's light, easy-to-use, and a project builders most valuable instrument 

GTZ! ecco cscs Sich cwiseovectobe, Su, cree velacRhloverele (a say'eA edioieyaxeieigh siielaielie\eye'e st aup Walle ce) «We, ala) ali} s(.)21 sPaliavslsreceneincaceconaretm suere: egg 49 


Including: Seiko Kitchen Whiz Computer, Grundig Stereo/Digital VCR, Sony Cordless Headphones, and more 


COLUMNS 


TPATINIGTAIN Foe oe so cee cass cacccice eal fo ceva evamera ave ele ©) sisvehwiello voce (eas (aims latin cosavie,eis|s)srncaisig/eseinis WYP wre! ss =peterms°1=Ne Byron G. Wels 23 
! really don't believe it 

COMPUTER BITS: oc cysicesoicieta screen ates aie poppe) cicve: comm tayo) atcreve ete) ole cvalausdh <lcaetelQNeiein: eres 72 /=t ein (yao canis NVR 2' Jeff Holtzman 82 
Using macros 

CIRCUIT CHRGUS: cc cee Re wy css cco eee cree ecaiercrore poussins sister sla siete aielstele Bwieietel ag eis eyergieie/wvaimne Charles D. Rakes 84 
Some additions to the workbench, and more 

HAM RADIO «occ c.cc.0e cet ee cot cS eee we eyes tak oe cee ale eee Amd aeiee is give coe ema a eee are we JosephJ. Carr 86 
A look at the Cushcraft R-5 vertical antenna 

ANTIQUE PRADIO: o.c.25o.5: oe: ccc0ec5 nice eevee cis nis comme sie 006s Aiello oi alae lone) e wlinn si Qi aie terWAW in 6) ieiai'e76/ 4 Mat e0ieiin om 570 Marc Ellis 88 
Putting the "Wasp" together again 

DX LES TIEINIING cs ioe npn cc ce occ torgrg ccs a Seep ps ote afew Siac Wa ln/acennlalailese le; ial Malena 6 star eine Mua) sieie 9M ole aime Don Jensen 94 
TWA provides listening targets for SWLS 

SGANNER SCENE oz. ccc ccm ccc c ccc cee av ehn cee c omecn see seis cwelimem@meee oPe inon occ @e oc Marc Saxon 96 
A back-to-basics scanner 
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EDITORIAL. oc ciecc ic ceive alive 6 6.o¢ cle WB cce-cccie tro oie c alGlere eiscuciget ioieiesi@ amie Simic grove emf olele.r pirinie Minile sistevsin's Carl Laron 2 
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ELECTRONICS LIBRARY ........ 0c. cece ccc reece cece cece teen ene tere ner e ere cee ee neuseessesereeedenes 6 

NEW PRODUCTS s.c6cc-0.0 00s cunpoc's oleeie es oes empile cic Pip ele ie eism cle Fie Fe  eeia's Shrew torere oe yom eins e ME 6 51s eC misie «nm 15 
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FREE INFORMATION CARD ....... ccc cee ce cee cee reer eet n eee e ene e tener ee eeneeeeneneseesrerseras 65 
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THE VIDEO/AUDIO SWITCHER ......- 6. acces ccsccc esata cescteeesetseenseactaeas Fernando Garcia Viesca 29 
Our low-loss switcher puts all the signals where you want them. 

THREEFOR CHRISTMAS tances cenasenisi. oxeetinen aw twa va ow AUR en bets Salleald Aled seu heels Larry Lisle 38 
Give the gift of knowledge this holiday season. 

CHRISTMAS TREE LIGHTING SYSTEM .........-.. 0. 0c ccc cece cee cee ep eee eee eenees Dr. Charles Schuler = 41 
Our microprocessor-based system will make you the envy of your neighborhood. 

THE EXTENSION SIBENGE Rist 2ec«.2 coe, 8avs+, 0102, eRe Sig Pas OE Eee ieee Terrance Kelly 65 
Guarantee communications privacy at every telephone extension. 

FEATURE ARTICLES 

BEHIND THE SCREENS ...................000e ees wo idles one.o a Dune A Were w Riswie eure este OR w ole Jack Cunkleman = 35 
Follow the video signal's path from the TV studio to your living room. 

HEINRICH HERTZ: RADIO’S UNASSUMING PIONEER .............00. ccc eee cueeeeseeveees James P. Rybak 59 
The life and times of that brillient yet modest scientist. 

WRITING TECHNICAL ARTICLES FOR FUN AND PROFIT ................0-00ceeceeee cence Walter W. Schopp 67 
Learn how to get your name and work in print. 

THE DIGITAL ELECTRONICS COURSE .....cesisctsvesscectteseecccmeccuceseeetswhuseues Robert A. Young 70 
See how digital gates are combined to form more complex circuits. 

UPGRADING YOUR) PC: wanes xia gesrcisaa Seman fad as can MoweR Dai wg TE os Joseph J. Carr 74 
Bring your computer up-to-date without going bankrupt. 

PRODUCT REVIEWS 

c[)4 ORE esr aed ETS i ae ee ee a a ee ee ee 47 
Including: Sony Video Watchman, Proton Surround-Sound Decoder, Bondwell Universal Remote Control, and much more. 

PRODUCT TEST REPORT, weicssjs:cisss:sccssinponiproriraal Geran a siaeiRssi> a NANO meets) ndem sows Sinep satan He Len Feldman 78 
JVC RX-701VBK Surround-Sound Stereo Receiver. 

HANDS-ONIREP ORT ac ciapasccsieyspess erernermnqaran Wo Seem aM AIST Te CaN me ais eNClneO VENEER CANORA ER epi Ce 80 
Microwriter Systems Agenda Model 32K Electronic Notebook. 

COLUMNS 

THEAINKSTAINIG x worsreyecspciezssarexs grernsayout ponreiisye eis = anne sre emt etagenlereronssevaysyoneys erwre(teialarielmvenenel since atk sone Byron G. Wels 22 
The changes keep coming. 

CIRCUIT CIRCUS ts segacinuwir new 2s eee gEe Beak Zetec ee aawad Charles D. Rakes 82 
A versatile alternative to the 555. 

COMBUTERIBIMS) cot macro musa citpee a «oi siceew sis iclowch oe ALOT aeAE WE CER OER AeNeS Jeff Holtzman 84 
Freeware and shareware programs. 

ANTIQUE:RADIO sic. ee ay wamacr ReRKE Ht Gm EERE ME eres NRA AIK «0.40 0 SEIS NT am PEA EG Marc Ellis 86 
A dip into the mailbag. 

HAMIRADIO beseieis comcecsetss storct creek ig seta cate SSIS ea TRG Commend oa ASG Ree ane Mats tee oR as REE Joseph J. Carr 90 
High-tech CW. 

DXEISTIENING) seer insta. 1 oe SER ee PION ca te pe gan agi gu eke he. SURE Don Jensen = 92 
Europes tiny shortwave pioneer. 

SCANNER SCENE Sox): Seacee sith RE TES 5 Ga eens Veda Rie SPOR REUTERS «Gia, 00,8 etace os SaaS Marc Saxon 94 
A welcome gift for the holidays. 
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CREATE YOURIOWNIUCES 6.0.0.0 eje.0is.2)8 Sie 0.dlbs n,anpoBreiasdleleleleveiers oreienolslciegh iw Brame Bee ore a ee mnaya wo. hank SiS SSR Bill Green 33 
Make customized IC with this easy-to-build, easy-to-use, stand-alone designer. 

WATER EAKSALABRIM DE oss cecsjocssue nyo syegsucuscaususnausy nays oye enaseyensussos'ounsanei xs > lojacenwjepenonepars isi eueazs rane sss xe Edmund T. Tyson 43 
Protect your property against tne ravages of water. 

CORDLESS CAR TEST PROBES: cis < swe emstemremsisarererermcsescvavors srassim weouepe giaistarsvals wrsreueuavsterare wi Mike Giamportone 61 
Untangle your cars electrical system without getting yourself all tangled up. 

SERIAL CABLE TESTER .x.clecsissinsesouclsvcsestuole levers ave dayeysanllesels Wen xian eyelgliesajoisnayssnie og SOS MORE » «Sale James Tarchinski 63 
Select the right serial cable for your computer needs. 

BUILD AILIE'DETEGCTOR ies escrevssascseussarere exe erecaisorarsusiene sams S)e (staat ere ot a ERROR RE EEN aR Stanley Czarnik 70 


Get to the truth of the matter with this fun-to-use lie detector. 


FEATURE ARTICLES 


DRYING OUT FLOOD-DAMAGED EQUIPMENT ...... ee oC ere Te eee Julian Kerr 45 
All need not be lost when disaster strikes. 

USING APPLIANCES OVERSEAS ccc oc tsa veseas vaawads sawed: dnvivemiemieesanmeetiis seman re Joseph J. Carr 67 
Theres no need to leave your gear behind when travelling. 

WIDEBAND:AMPLIFIERS: ssecceaiinas cncregtnwy p98 ew ama eswitte oe HEN Me ede de leeataomers Joseph J. Carr 73 
They're perfect for your next video project. 

DIGITAL ELECTRONICS COURSE ......................045 ee See, eee . Robert A. Young 76 


Learn how gates can be combined to form other gates 


PRODUCT REVIEWS 


GIZMO) ete poh noe Mion) Ss, 0: Phe, FARSI Icey csnsisaysye:oysyeysyspscsuovesnislle SR eT ere ett 49 
Including: Ricoh Portable Information System, JVC S-VHS VCR, Kenwood Portable Cassette Player, and much more. 

PRODUCT TESTHREPORTS: eseis nge:srciceepsse sos wa min e.re ey wapiroee dave eupmnemp enti nsis.cias oe wire Ale wae ees 6.me 78 
NAD Model 6300 Stereo Cassette Deck. 

HANDS-ON‘REPORT cces cc xesaps.s9600:5.04 00 mena eRe saw TEES «CRETE STO eNO se CEM ERED 81 


RMT Systems Floppy/Hard-Disk Controller. 


COLUMNS 


THINK. TANK, cnns.cenquwncs 2 ma cuepeneesney ean Gres Pm Heean T ie MP Ree ere R OLS MEST SOT TORO N Hie eieaisLs Byron G. Wels 22 
The good old days? 

ANTIQUE RADIO: voisisc:s eicwceeenar ten ones SeReW ge: + IRE Sweat PONE DARE As eae seme Mare Ellis 82 
AC power for a relic. 

GIRCUIT CIRCUS: siissirs ceccuctatesma Someta ens n e S Seislo teas ISIS HSUGI Gated och wi Big GUAT: INT Charles D. Rakes 84 
Astable multivibrators. 

HAM RADIO ...,. 2225.2 2. CORRS ss IP os gatas 4 ainsi Sieh. SE e's Joseph J. Carr 86 
A visit to ARRL headquarters. 

COMPUTER:BITS aseats:. ... 0. due wee eee i HE ee eee He RS eR RE a Bao Jeff Holtzman 89 
Some useful software. 

BD XALISTIE NING 8 ws siorerncoresion oxerors yemesey no oa copcrnns myst sisveseuayeneistaeavaue 6 ansicrmpecone im Op ace Gus cenehananepsia ce emein <aewets Don Jensen 90 
The tragedy in China. 

SCANNER SCENE «nec ciccume ces canmgiies soame smmletona ree elena ec aE eReKeesORE TERME Os Mare Saxon 92 


Antenna questions answered. 


DEPARTMENTS 
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BUILD THE SONIC: EMULATOR? . «6. cpaiesccc trea cranecinennce Tech. ewig an See SRS va Wa Chadwick Pryson ai 
Improved stereo imaging can add concert-hall acoustics to your listening area. 
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MOBILE BATTERY CHARGER .............- cece cere reer ee eect cence ees e eee eres eres Luther M. Stroud 37 
Build this take-along charger, and save yourself some time and aggravation. 
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BUILD A REACTION TIMER ,. 00.0... ccc cccceccaencccccceecececceueenecececeeeuurnes John Wannamaker = 33 
Use it as a game of skill or to improve your reaction time. 
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Give digitized audio the ambiance of the original analog signal. 
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Learn about the basic building blocks of digital electronics. 
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BUILD A FREQUENCY/EVENTS COUNTER ............. 


A precision counter that grows with your needs 


PRECISION TEMPERATURE CONTROLLER ............ 


Get rock-steady temperatures for any application 


ADD CW AND SSB TO YOUR SHORTWAVE RECEIVER ... 
An inexpensive way to refresh your Morse-code skills, and more 


BUILD A 30-WATT AUDIO AMPLIFIER .................. 


Give those low-power audio signais the boost they need 


FEATURE ARTICLES 
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The history of radio is chock full o! colorful stories 
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Including: Sharp Optonica VC-G980 Voice-Coach VCR; Terk pi? Active Indoor FM Antenna; CopyCam 601 Enhancer; and more! 
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Popular Electronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 


CONSTRUCTION ARTICLES 


BUILD AN EXHAUST MONITOR FOR YOUR CAR ....................--0000055. Bob Flynn and Leo Simpson 31 
Are auto exhaust fumes draining the life out of you? This gas-detection circuit can alert you to a potentially cangerous situation! 

BUILD A PROGRAMMABLE GARAGE/YARD LIGHT CONTROLLER ...................05. Mike Giamportone 38 
It does the job of motion-sensing night lights at less than half the cost. 

LOONEY TONES MUSIC SYNTHESIZER .........0. 000 cc cece cece ccceeccccccceccucceecee. Walter W. Schopp 59 


AUTOMOTIVE ELECTRONICS IN THE 1990’S .....0 000000... eee ccc cece ceeeceeeeceeecceccce. Robert Angus 35 
Advances in technology make mans favorite toy more fun to use...and safer, too! 

1990 WINTER CONSUMER ELECTRONICS SHOW ................ ccc cece cccccecccec eee. Josef Bernard 42 
There's nothing new under the sun...or is there! 

THE DIGITAL ELECTRONICS COURSE ...........0.... 0 ccc ccccccecvecceceuccccecccccces Robert A. Young 62 
Learn about time-dependent logic circuits 

EXPERIMENTING WITH SOLAR POWER ..... 2.0.0.2... 00. ccccccecccceccecccucteceececeees Geeta Dardick 65 
Experimenting with solar power can be fun, educational, and perhaps profitable. 

ADDING AN EXTERNAL DRIVE TO YOUR LAPTOP COMPUTER ica: Siorecessraxs a « sensctenanveratesate Fred Blechman 69 
If price has kept you from adding an external drive to your laptop, perhaps this $150 alternative is for you 

CHOOSING AND USING CAPACITORS ....... 2.00... occ cece cece ceececceeeecececcecee. Joseph J. Carr 71 


og Rr, CO eee eee ee ne Te ee a a ee 47 
including: Sony Cordless Phone; Radio Shack Sound-Level Meter: Citizen Pocket Color TV; BBE Sonic Maximizer, and much more! 
FEREES ONE ROUAT wre cxsirnaescar eaters cause isi iti can x COVEY Dally a SIPS Sn Mag MODs Milos cocsecarersnas 76 

Hamtime: The digital clock simulator designed for hams and SWLS. 
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Mission Cyrus Two Integrated Amplifier. 


COLUMNS 
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The answer to last month's puzzle. 

ATIQUE RADIO ori sien s vtainleiapiw dy «+ TLR dle nia BwonsawRaanmgeaaeeenenssiimwauvimadaneciieeads Marc Ellis 80 
Some words from the readers. 

COMPUTER BITS wieaticspy <1<. <8 Jie. op cay meraeorsinasieinag sansa p << Qawiowniwweawaeioné wea ven Jeff Holtzman 82 
The sizzling 386. 

Ce ee MR 58 Poi rien inatroesirs aes wid + s-0 stebitnetaeiutmeesiek: are Nv ese eetents cle Don Jensen 84 
Soccer broadcasts for SWLS. 

CIRCUIT G TR CU Si ocx sssnescrstansrcpepma nes teres. cats wrces ym Sieh steteratenstentrarte amet wissen. «Rel Charles D. Rakes ~— 86 
Determining meter movement specifications. 

HAM RADIO ss pnacrascrercvess n niwns omietrrerinestin aRRIS ANNO RIR UREN eae Oh « SQ Se « RE oesccce JosephJ. Carr 92 
Operating your station. 

SC ANNI SO EE es ccesis a asia iain o gpm ag’ «vuln ss He Safle dann wisium oveanaarsamecenn Marc Saxon 94 
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JULY 1990, VOLUME 7, NO. 7 


Popular Electronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 
CONSTRUCTION ARTICLES 


BUILD A VLF RECEIVER AND TRANSMITTER ...............0cccc ce cecer ee eecececeeeecs Charles D. Rakes 29 
Explore the world below 10 kHz with this receiver/transmitter pair. 

A TWO-CHANNEL AUDIO LOAD BANK .............. ccc ec ccc cee ceeceeceeeuceuceucuvencentes Mark Vaught 37 
Heres a home-brew audio dummy load that you can build in a single evening. 

ULTRASONIC MORSE-CODE TRANSCEIVERS ...............cc cece cee ee ce cecereeeeeuees Charles D. Rakes 55 
This project makes the task of earning an amateur-radio license easier. 

ADD A HEADPHONE OUTPUT TO YOUR CD PLAYER ..............0ceceeceeecececerees Homer L. Davidson 67 


Get all the highs and lows that a CD can deliver without disturbing the entire household. 


FEATURE ARTICLES 


MAKE YOUR OWN IRON-ON PC PATTERNS .............0.cc cece ceccecececeteveececucs Mike Giamportone 34 
Turn out professional-looking boards in a fraction of the time. 

KEEPING UP WITH PACEMAKERS .............. 0.0 cc ccc cecece cee cececucetcucucecteeeeens Julian S. Martin 39 
Would you believe that the first successful pacemaker was the design of a TV repairman? 

TELE VISIONINIGH Dixit cits iets clsioe sie sewers sem tien eee Ger emits ati e aeeiee os ea eee ee James T. Hawes 58 
Journey back to a time when television required a motor and a shortwave receiver to operate. 

OLIVER LODGE: RADIO’S FORGOTTEN PIONEER ................c cece cece cececeeeececs James P. Rybak 62 
Heinrich Hertz wasn't the only researcher to demonstrate the existence of electromagnetic waves. 

THE DIGITAL ELECTRONICS COURSE .............cccceccececec cece ecuceceucecuveeeres Robert A. Young 70 


An introduction to flip-flops. 


PRODUCT REVIEWS 


GIZMO Bacio s ene sem enone cee tac oti ion nee oe nice Mastic ci raieicle gu MIS GU ee eT Re oe eh La 8 eels erat 43 
Including: Sony Handycam 8mm Camcorder; Sansui LDCS CD Player; Bondwell 80286 Laptop Computer, and much more! 

PRODUCT: TEST REPORT oscssccscct s:crie cscs ooein eo wishes einiesguSieioncia voteincare ela sseignacte wane weea eee Len Feldman 74 
Sony SLV-75UC Video Cassette Recorder. 

HANDS-ONIREPORT 22 css aracye cetera sccsie wise e's ip sis esse nlve cictea nis es aera ar whe inion et ead ees ea 76 


AR-140K Digital Multimeter Kit. 


COLUMNS 


THINK TANK is So tiasshisediws cuneate ea ceciowcuts cee See bein vc mes waning mee ue aenene wane Byron G. Wels 22 
Two for one. 

ANTIQUE RADIO® jcctice cecwes oe neeug nneanaecioe saWaaiiaasine saa kteess vances deomioeeenuexeuuvee Marc Ellis 78 
More from the mailbag. 

CIRCUIT: CIRCUS 30525 22 Satnelznisied ey ere ieiewaniclea Gee Meme ua ee kk sane eee nem aeeeeals Charles R. Rakes 80 
Circuit round up. 

COMPUTER BITS is cscccie is twisters screicere craters cisieiaiate-cratare miccestiajevaceisionetins tare SYaie cae seth oe ie inetaaee eae Jeff Holtzman 82 
Getting organized. 

DXISTENING sec stcserarsrevatesa ssc, ctsiotie site = oct Se ewscleseveroy carers ciaiccaisior ore eisietei arassie une ole ee som me eo Don Jensen 84 
Shortwave broadcaster topples dictatorship. 

HAM IR ADIO FoF sc, rroreios esaiaseua e oivtovescerata stand ofaverace  Setecd tacts ce dic oo ieee Te un her tee eee ee tele Joseph J. Carr 86 
Where does my signal go? 

SCANNER SCENE #0 aces scien. keverd-oyece siers otusery ciktae God duane sigevinincdibne side Siero micelle cme arene aoe Mare Saxon 88 
Up-to-the-minute weather reports. 
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AUGUST 1990, VOLUME 7, NO. 8 


Popular Electronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 
CONSTRUCTION ARTICLES 


REMOTE-CONTROL FAX SWITCH ..... 1... cece eee eet eee eee e teeter ener anes senenee Walter W. Schopp 29 
Solve the phone/fax dilemma, and unclutter your work area in the bargain. 

TELEPHONE TOLL TOTALIZER ... 02... cece ccc ccc ccc c eter nencettoetenesecrcners Walter W. Schopp 33 
End teiephone-bill shock by keeping a running total of your phone Charges while you talk. 

BUILD AN ECONOMY PORTABLE SHORTWAVE RECEIVER ............ cece cece eeeeeeeee Joseph F. Mitsch 37 
Keep in touch with events around the world with this inexpensive, pocket-sized radio. 

BUILD A NiCd-BATTERY TESTER ........... 0c ccc cece eee ere eee e eee ee eee e eee eeeeneee James R. Bailey 40 


For best performance, you need to know the true state of your rechargables. 


FEATURE ARTICLES 


ENGLAND’S TAKE-ALONG TELEPHONE .......... cece cece eect eee een eee e een eeeeeennee Mel Mandell 43 
A cordless alternative to the pay phone is the rage in England. Will it catch on here, too? 

ALL ABOUT BATTERIES ........ 0... cece cece cee cence een cc eee tn ee ceeeesenseeoennes Stephen J. Bigelow 57 
Use this informative, money-saving guide to pick the right battery for the right job. 

THE COMPUTER CONNECTION ...... cece cee cette cece eee e eee eee neeeeeennereneenae Joseph J. Carr 64 
How to connect anything, including budget surplus gear, to your personal computer. 

TYPING PRACTICE PROGRAM ......... ccc ccc eee eee eee e eee e eee eneee een neeeeees James E. Tarchinski 68 
Use your computer and this program to improve your typing speed and accuracy. 

THE DIGITAL ELECTRONICS COURSE ......... cece cece eee eee eee e eee nnneneeenee Robert A. Young 70 


Learn how to use flip-flops in real-world situations. 


PRODUCT REVIEWS 


GIZMO oo ssgseeiereaieininre’s ees ins ecsa ararnig ecg erage ee wre OE waa Semce cS ara tava iacw Sie wi pseigcel oraracaalai mela susie lee ieee aS dee ee aie waipinuesn 45 
Including: Northgate 386 computer, 3-D TV home theater, Recoton amplified indoor antenna, and much more! 

HANDS-ON REPORT .... 2... cece cece cere eee eee e eee e eee e eee teen eee ee nen neeenetneeenseees 73 
Spelicode: A computer spelling checker that goes where none have gone before. 

PRODUCT TEST REPORT ....... cc ccccc ccc cc cree net e ere nc cette nneeeeenaseseennesseeenaueee Len Feldman 74 


Heath GR-9009 9-inch TV kit. 


COLUMNS 


STUN: TAINS ea cesses acca ete gem ence ai eicran sa ae he Sconce te setes gy Sperm nerd Se vere aiurin cas eevee otar a sree mvecerg areal aiaja/etaiatal alors Byron G. Weis 22 
The “bear" facts 

ANTIQUE RADIO? iecciciecitie nse h ctesecetasatord:dtansis etenetevavera stein w Sie spo ere a a is)ureve wie) amie le ease aay tei ela aes a iaeyianara sien Marc Ellis 76 
New life for tired tubes 

COMPUTER BITS ....... cc ccc cece cece ccc cece c eee c ence een e cece n nna seeeseaneesscceeaneeoes Jeff Holtzman 78 
Getting organized, Part II 

CIRCUIT CIRCUS: misic nc fii ic cccceeicis wierneisin cureeieieina neice Sis eer eale eee aie Wiareieoela ie wien e een aere Charles D. Rakes 80 
Take your pick 
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A front-row seat 
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A versatile frequency converter 

SCANNER SCENE .... ccc een ccc ccc cece ccc cece cece een nee n nce t teen eens cence eeccannees Marc Saxon 90 
“Snakes,” sea-side scanning, and clones 
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SEPTEMBER 1990, VOLUME 7, NO. 9 


Electronics 


Popular 


CONSTRUCTION ARTICLES 


TESLA’S LIGHTNING GENERATORS. ............. cc cee cece eee ce teen e nen een ee etens Ralph Hubscher 
Design and build your own version of Nikola Tesias famous high-voltage coil. 

SUPER SIMPLE VIDEO TITLER .......... cc ce ccc e cece cence teen ence eee t eens ate eneseeeeeees Larry Bright 
Give your home videos that professional look. 

BUILD AN EXPERIMENTAL AC HUM SNIFFER ......... 0... cece cece ce eee eee teen eee e eens Steve Payor 
This circuit makes detecting the source of radiated AC a snap. 

BUILD A MUSIC BOX DOORBELL ........ 6... cece eee cece cee cee eee eee eee eee eeee Walter W. Schopp 


It plays one of ten cheerful tunes whenever company comes calling. 


FEATURE ARTICLES 


BUILD YOUR OWN GALVANOMETER ............... cece cece eee e eee eee eeeee riaeeavevessiaceceveenstors Stanley Czarnik 
Learn about electromagnetism by recreating one of electronics’ most important experiments. 

HOW! TO ANTENNA spe -sicihecese-s cca ctinsesevs.G:tiesprarevane.aianayaventhesapaysvcre are ayssavarainsa Stes, Miers sparegei biel wier ores eae erst a eis Joseph J. Carr 
Installing an antenna can be an action-packed activity thats full of pitfalls for the unwary. 

ST. ELIMO'S FIRE esis cc sciecceleicie.a siaceue dvsnaz area seueiaysinis erereia ana eta oie ese aiie nw e¥s arene ere lessee: she) apcre/d\ ciaavalisrs Stanley Czarnik 
Are they disembodied souls, or just a beautiful natural phenomenon? 

ALE ABOUTILASERS ecnccac ccs orca acacsuesha crise sormteres cxereisrervaiisiersre shee ele siae. ace Stephen J. Bigelow 
Learn about the beams of light that are changing our lives. 

THE DIGITAL ELECTRONICS COURSE ....... cece ccc cc eee cece ee eee een eee eeeennes Robert A. Young 


Learn how BCD-to-7 segment decoder/drivers work with 7-segment displays. 


PRODUCT REVIEWS 


GZ: oo se ise see ass tase sein cuss diene shave ta nie: wvotnys eee veyolonesee ola! erey's lohevaue /ove¥eiys/oyaisie/aialis <)shavar's ual sisvaca ay spayeinyaiacajere) erereaiers ler erets 
Including: Vidikron Video Proiection System, B.1.C. Venturi Loudspeakers, Sanyo Cordless Telephone, and much more. 

PRODUGT TEST REPORT: case exe coseicieccse seine: scenersiee toners evens iote.ey alec revove i pata’ jarani stesetals ware eienetel aveie ta raiaseiacalers Len Feldman 
Sansui AU-X911DG Integrated Amplifier. 

HANDS-ON REPORD oie ioie wis sicic ce eiaie cise eisiecs ois.cis 058. ore eleva oiae oi eleseieve ¥ieai aie /sieie is Soe 18ers ore ieseis suavavund or os@seteverecscs sesra's 


Sound Feeder Mobile Audio Connector. 


COLUMNS 


STEALING ATTAIN 2c wc avcns esa ney ssa rz fa rev eves os cvcics Sucve aura cig axerer oven site ub < ceetnisrahennies siete evs aveneralan ataresavars asacavaa\ecavetetala Byron G. Wels 
“Oh, the bear went over the mountain...” 

ANTIQUE RADIO occ re Necec cera eyo ere ecoc tases oe aaa sa uci ele lesa tee ou nos cierane tor ar escrarerat a ciara iaterer siareuera aimisiar ote Marc Ellis 
The art of testing tubes. 

COMPUTER BITS: aio -ceicasa arose sees bicia oie welt Suet lac care vaiw cis letoves See. ies amievereinvevertie, salen sisresalaveie, Ws ayaiane Jeff Holtzman 
Getting organized, Part Ill. 

CIRCUIT: CIRCUS eiss.ocheeveicd aa Sieeneioveveive tse toora. 0 ie lovey ohn Bin alive dubuel'anbye stale! avave lSie:eiacanaterdiayelaiarsiars asvaioue Charles D. Rakes 
Using sound for detection and measurement. 
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CONSTRUCTION ARTICLES 


BUILD AIBINARY. CLOGK ocr. oscc-vcesieccoace vara Saket sne ceases cae ceva icles wt nasties Menuet Fred Blechman 31 
Heres an unusual timepiece that will acquaint you with the binary numbering system 

ROLE YOURVOWNIRADIO ls oc5 es ccc tee cere onan Sok ate eerste enue Homer L. Davidson 37 
Build this simple radio receiver using homemade parts 

SUPER-SIMPLE FREQUENCY COUNTER .............. cece ce cecccceccetecveveveene Steven J. Stronczek 41 
Build one for your workbench or as an add-on for other gear 

BUILD A SHORTWAVE PRESELECTOR ............ 0. 0c cc cece cece cc ccncececcucucucucencns Joseph J. Carr 57 


Improve the performance of your shortwave receiver with one of these easy-to-build circuits 


FEATURE ARTICLES 


LOOKING AT LIGHT SENSORS ie.ei5:036:3:0.0:5:050 scoexicnn cuxens «ovatus basexen He ceeeeee ohbevee ous Joseph J. Carr 61 
Learn how optoelectronic sensors work, and how you can use them in your circuits 

MODEMS AND COMPUTER COMMUNICATIONS ..............ccccccccccccccuceccuccuceace Isaac Szlechter 64 
Here are some of the answers to the most commonly asked questions about modem communications 

BARGAINS FOR YOUR WORKBENCH .............. 0... ccc ee cecceccecceccuceucectuccuceacenve Larry Lisle 67 
Used test gear may not be state-of-the-art, but it does provide an economical way to stock your workbench 

BUILD AN “ANTIQUE” MICROPHONE ............. 0... ccc eccccceccccucceucectuccucence Stanley A. Czarnik 69 
Learn how the earliest microphones worked, and recreate experiments that made the telephone possible 

THE DIGITAL ELECTRONICS COURSE ...............cccecccceeccceueceeeneceeeneeeeunns Robert A. Young 72 


Explore the world of binary comparators, and learn how error and parity checking, as well as other functions are accomplished 


PRODUCT REVIEWS 


GIZMO rare a icientele eet sca cee ci aia eRe aie ence Chem ane ee Cee es Ieee oe Ly 45 
Including: Nikon VN-960 Action-8 Camcorder, Sharp SA-R56A Audio/Video Stereo receiver, and much more 

PRODUCT TEST REPORT, « ssisedcc fag savas ceictonwimne eve eoneee decmneebexdocsceeer deecdasean Len Feldman 74 
Casio TV-7500 Color-LCD Television Receiver 
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Collecting stamps, business news on SW, and more 
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THE SENTRYSTROBE ALERT SYSTEM ....... 2... ccc cece eee c ect e cece cece een e ee eeeene Anthony Charlton 33 
Build an eye-catching warning system, and learn about strobe circuits in the bargain 

BUILD AN AUTOMATIC FISH FEEDER ............... cece eee cc cere eee cece eee e ee eeeeteeees Jan Axelson 39 
Even if you sometimes forget to feed your aquatic pets. this circuit won't 

THE PORTMASTER HOME-AUTOMATION SYSTEM ..............0 0c cece eens John Yacono and Marc Spiwak 59 
Control virtually every appliance in your home with a PC and this easy-to-build and -use interface circuit 

TUE SSeS ARM oo cease ere Siccecy ve.coiveasis scare re essceua sens’ wu eusneiies ete: eau oteei, giah ene arg eva srw cane ev srorecahareuatavere/aracwrayers Rich Hampton 67 


Get your feet wet in electronics by building this circuit designed especially for the beginning hobbyist 


FEATURE ARTICLES 


ELECTRONICS WIRING FOR THE HOME ..........cccccccscccccccureeccosceccceecscscaceusesaee Sam Allen 43 
Upgrade your wiring for safety, and make it easier to add new technologies later on 

WHEN! DISASTER, STRIKES cass iese:i io ccesy oe ferccssan ssnissesc i sg savavnsa inicio ove vee in taausy at ds abvig ve a vinne  etancto signees iss Marc Spiwak 64 
Here are some tips and techniques that can save your projects from common workbench mishaps 

THE DIGITAL ELECTRONICS COURSE ..........cccsccccccnccccccnsssscccusucceessesseues Robert A. Young 69 


Get the facts on how digital-to-analog conversion is accomplished 
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Love those meeses 
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A “top-flight” simulator, and more 
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The skinflints special; a homebrew antenna for the cheapskate 
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Diversity from the Asian continent 
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CONSTRUCTION ARTICLES 


BUILD:A CAVA CAMP oie occ cin dome uisiec ce cessascie eine Gla ae ie Saieeaie wane nae ¥eiea nae Mele ewe Ralph Hubscher 31 
Lava lamps are as easy to build as they are fascinating to behold 

SHOOT THE CLASSIC MILK DROP ............. 0... c ccc cece cece eee ecercecucucaveuteees James R. Bailey 40 
Capture breathtaking photographs with our time-delay, flash-trigger circuit 

BUILD THE X4 LOGIC PROBE ............... cc cece cece cece eee cuceeeeeaeues John Yacono and Marc Spiwak 55 


Speed up your troubleshooting tasks with this four-channe} logic tester 


FEATURE ARTICLES 


HOW TO DESIGN YOUR OWN SPEAKERS ................ cc ccc ccc eceececcecenceneens Richard A. Honeycutt 34 
Explore the ins and outs of speaker crossovers. and learn to design your own speakers 

ALL ABOUT CELLULAR TELEPHONES ................. 0. ccc cece cece eee eecceaneeeueas Stephen J. Bigelow 58 
Read about the technology that lets you reach-out-and-touch someone while you're on the go 

THE DIGITAL ELECTRONICS COURSE ............ 00... cece cece ccc ecetececuceeceuens Robert A. Young 64 
Getting familiar with analog-to-digital converters 

ELIMINATING INTERFERENGE®.. 002.4% sgsnscmace nan occcncnie acinac cu siceeauileae ees wen eaioe oe Joseph J. Carr 67 
Here are some simple measures that you can take to eliminate or reduce radio-interference problems 

THE CHEAP LINK FILE-TRANSFER SYSTEM .............. 0. 0c ccc cecececuccececuceceucecs Fred Blechman 70 


An inexpensive way to move data between two computers, even when their disk formats are not compatible 


PRODUCT REVIEWS 


GIZMO! Sram araernc teen cet ease tee ca etere cere aero Sane RTE eT TIE GS ee Ry ra ee 43 
Including: Canon EOS Rebel SLR Camera, Fisher Research Labs 1280-X Wader Metal Detector, Fisher FVC-880 8mm 
Camcorder, and more 
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The Heathkit Most Accurate Clock 
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Pioneer CLD-1080 Laserdisc/CD Player 
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Changing of the guard 
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Mailbag time once more 
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Indispensable software 

EUNISORTWARE i sctanc cts socom cet aeaonicicaate ance niente TAM RR ee ee aa Fred Blechman 82 
Fun software that measures up 
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Using digital frequency counters 
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Does the future of SW lie in SSB? 

CIRCULACIRGUS ar scan hen Sonido treet triton atrancie cites areca Ase eta Charles D. Rakes 88 
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CONSTRUCTION ARTICLES 

BUILD A REGENERATIVE VACUUM-TUBE RECEIVER ............ 0. cc es cece ees eeeeeeene Stanley A. Czarnik 29 
Recreate the feal of the early days of radio with this fun-to-build and fun-to-use project 

BUG-OFF: THE [pmilar Hectwnks PEST REPELLER .............ccccceeccceceeceeeeeeeeeeeeeeeee John Yacono 36 
Build a persona’-sized pest repelier that can make your outdoor fun bug free 

BUILD AN ELECTRONIC FISHING LURE ............. cece cece cece cece eer eeecenneees Jerry Baumeister 39 
it may help you to catch the big one that always seems to get away 

BUILD “SURE-LUCK” OHMS wvissscscicsccees cece sie sinsitls onside se ceeleesivesassions’ cei Charles D. Rakes 55 


You don't need io know the resistor color code when you have this color-code sleuth in your corner 


FEATURE ARTICLES 


ISOLATING TELEPHONE EXTENSIONS ............ cc cece cece cece eee e ene eeeeeeeseneeees Daniel B. Cooper 41 
A phone extension can be a nice convenience, but it can also be a tool for the nosy 

ARE WE RECEIVING BIOLOGICAL SIGNALS FROM OUTER SPACE? .............-5000- L. George Lawrence 58 
's there intelligent life elsewhere in the universe? The answer to that could surprise you 

MAKE YOUR OWN CUSTOM CASES ....... 0... cece cece cece cece cee e eee eeeeeeetereeeeees Walter W. Schoop ‘64 
Dress-up your favorite electronics project with a well-designed enclosure 

THE DIGITAL ELECTRONICS COURSE ........ 2... ccc cece cee cece ence cent eee eeenneees Robert A. Young 67 
An introduction fo one of the unsung “workhorses" of electronics circuits-—-PLLS 
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Including: Go Video VCR-2 Dual-Deck VCR, NEC VoicePoint Teleconferencing System, Radio Shack Realistic 
MD-1000 Combination Laser Videodisc/CD Player, and much more 
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Meter-range extender circuits 
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Maneuvering with Magellan 
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Hardware helpers for software fun 
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CONSTRUCTION ARTICLES 


THE SONIC DEFENDER ....... cece ccc cence reece ee eee eee eee e tenn eee nee een eenenenennnae Phil Salas 
Protect yourself and your property with a blast of high-intensity sound 

BUILD THE “SLOT MACHINE” ELECTRONIC BANK. .........:20.00eeeeeeeeeee Marc Spiwak and John Yacono 
Watch your pocket change add up with this fun-to-build, fun-to-use electronic bank 

WEATHER ALERT DECODER ........... cc cece nce c ete e erent rennet enn ene ene enon eenees Keith Rawlinson 


You'll never miss another severe-storm warning with this weather-alert detection device 


FEATURE ARTICLES 


ALL- ABOUT METERS -iiccccc6sc cieh eects Saleen ocean tiiee Sard eee ood cata ee ee Res ee eee ene Stephen J. Bigelow 
With a little know-how, you can design and build your own metering circuits 

THE BIRTH OF THE VACUUM TUBE .......... ec ccc cece eect e eee nee ee nen etanennes James P. Ryback 
A look at the device that made world-wide radio communications practical, and at the men who battled to control it 

SIMPLE VCR REPAIRS THAT YOU CAN DO...... cc eect eee renee teen eeneennanene Sam Allen 


This guide to basic VCR repairs can save you a bundle. 


PRODUCT REVIEWS 


(¢])4 | | © ann ee on 
Including: Sharp Vision XV-100 Projection-TV System, Fosgate Surround Sound Processor, and more 


HANDS-ON REPORT ....... 0 cc cece nce c eee e renee teen teen neces ene en ee nenneneenne tens neneenseenee 
Laser PC4 Portable Computer 


PRODUCT TEST REPORT ........ ccc ccc creer een tent e enn e enon net eeeee net ae enon etaneneetee Len Feldman 
Toshiba M-441 VCR 
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THINK: TANK ciscdacere Sia crete anareceate soi nceseuniere access 414 teavtca ecacare/aud onal nio asa wnierie aims ceria vernehtehaiajehe Bés imine John Yacono 
Multiplexing with counters 

ANTIQUE RADIO 2.0... scence cece nee c ence nee essen tenn sense tener nen nee eenenneeneaneeneneene Marc Ellis 
Operating the Cunningham Special 

COMPUTER BITS ..... ccc ccccc ence cet c erence seen ter ecsennessennenneteseenneenennentoeune Jeff Holtzman 
Hypertext: hype or text? 

CIRCUIT CIRCUS vin iis ctarciccieens ea iiain seeds ocee ake RENE S ie wees deleted te Charles D. Rakes 
Test instruments for your bench 
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An audio-noise blanker 
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Reader mail 

SCANNER SCENE .......--. ccs cc ncn cence nce neces ae cee eens oes ctconesnettereereenneenenees Marc Saxon 


A high-tech turbo scanner 
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THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 


CONSTRUCTION ARTICLES 


BUILD THE PROTOMAX DESIGN STATION .............0 ccc eeeceeeeeeeeeees Marc Spiwak and John Yacono 31 
Designing electronics circuits can be much easier when you use this breadboarding system 

THE SCANNER COMPANION iccsisdccrkus voc eweadievewwaciwies dea Mew wa sine ae navn erin sieeineace Brian Pliler 39 
Make using your scanner more enjoyable by eliminating the annoying hiss between messages 

A TELEPHONE-OPERATED POWER SWITCH FOR YOUR COMPUTER ...........0++eeeeeeeees Jim Stephens 53 


This simple project can save you many a weekend trip to the office to retrieve data from, or to do work on, your office computer 


FEATURE ARTICLES 


EXPERIMENTS IN ELECTROCHEMISTRY .............0ccceeccceeeeeseeuceuncesentenacens Stanley Czarnik 27 
Changing colors, beautiful streamers, and metallic gardens are among the wonders you'll discover in these fun-filled experiments. 

NEW DECADE IN CONSUMER ELECTRONICS ..............2.0eceeeeceeeeees Teri Scaduto and Brian Fenton 34 
The new technologies and products introduced this year will set the pace for consumer electronics for the rest of the decade 

DEALING WITH UNCERTAINTIES ............cccccecccccccncsccecenneuceseuuusseneens James E. Tarchinski 56 
Even small variations in parts values can lead to big headaches if you don't know how to deal with them 

THE DIGITAL ELECTRONICS COURSE ............. cece ence cece ent e eet eenteneeeeeneenas Robert A. Young 58 


A look behind the face of multiplexed displays 


PRODUCT REVIEWS 
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Including: Fidelity Chess Computer, Sony Audio/Video Switcher, Memorex Surround Sound Headphones, and much more! 
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AutoCommand Plus Remote- Control Car-Starter System 

PRODUCT TEST REPORT ......... Mcchtevetalone ey chcysrass cleumratelegedstevare in jare revere onaholaxacelens: sramencis talenarslerersretarecatsae Len Feldman 63 


Nakamichi CDPlayer2 CD Changer 


COLUMNS 


THINK TANK........... Sarsekavavoreiein aie ereiaieisiaye ciaiearrise ier Sia Gielai Gare Siszva cl nelnssi@eenrsieceveisns saeeeeee ee dohn Yacono 18 
Current-limiting resistors and more 

ANTIQUE RADIO ....... Syuhasisge jase Suasay ave eters: sieve eraueussoieveioievasevateis eke arcveravehaversqaveievavers si vaveiavareralatsxavatevataleisiacsiees Marc Ellis 66 
America’s six decade love affair with the Theremin 

COMPUTER BITS ............. in ins inp ny aka nha learn eal AUR av Ua iRTayR alana Sumi a)ayacalRliS asae alR ela\are RS Jeff Holtzman 68 
A closer look at hypertext 

FUN SORT WARE sci: cassitiaterscineceiess trarsrtciot nica aie ae ade an knees see ce eane lace ne ameles ne Fred Blechman 70 
Seeing the stars 

CIRCUIT CIRCUS we ciccvciicencsawiecnsaacwaccnedeammeirdemireeunsee Siwled aivicaiyacinienecwars sais Charles D. Rakes = 72 
Detector cifcuits 

OX:LISTENING eco rciicct cutis cecumcannacn Burs emesaineabeninentelnenucmnemeacn sex cenmacieas DonJensen 74 
Tune in to Radio Bangladesh 

HAM RADIO i essiccestiok acre tessscc Sc oh apeuasend jase apstonaonasvineaiatare ataveiatacavalasauave atalareiate/ouel devatele wy eavyracaneieieaiecs wires Joseph J. Carr 76 
Slaying some SLUSs 
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Handheld memories, and X-rated McDonalds’ communications 
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CONSTRUCTION ARTICLES 


BUILD YOUR OWN PICTURE PHONE ..............: ccc cess cnet eee eee Frank Perelman and John Yacono 
Send and receive video pictures over any telephone line 

BUILD THIS 20-WATT STEREO AMP .............. 200 ccc cece cece eect eee eens een eenenee Robert A. Young 
See what a difference a few watts can make when you add this amp to your home or automobile stereo system 

BUILD THE QUAD TRACER oc cicceic cc cices cc aceeennec see anec cans aeea teased ean Charles D. Rakes 


Gain the advantages of an expensive multi-trace scope at a fraction of the cost with this channel multiplying circuit 


FEATURE ARTICLES 


ALL: ABOUT, OSCILLOSCOPES cine dasa isiesaie eletensis stew arciciojeleiie ais nistanateja}s eleiewinie eiecarerss Stephen J. Bigelow 
Learn how oscilloscopes work, the right way to use them, and what to look for when you buy your own 
USEFUL RF GIZMOS THAT YOU CAN BUILD ............. 0 cece eee eee renee eee n nent enone Joseph J. Carr 


These useful circuits can make building, troubleshooting, and using radio projects much easier 


PRODUCT REVIEWS 
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Including: Esoteric Sounds Turntable, Nikkodo CD + G Karaoke Player, Sharp VHS Camcorder, Laser PC4 Portable Computer, 
Kawai Personal Keyboard, and much more 


HANDS-ON REPORT 53 5.5. sscosc:5 eros xs cve yaa avos0s0 510.3 sinscie esare non tvostcdrein’ oie: a Qveretaersvayebinyave ada \atonetavasaaralaiora iain Qauve erarave sara 
Okidata OL400 LED Page Printer 


PRODUCT TEST REPORT 6.0 scicsiiceicsiiesiees cise a sicisisie tinaciee onaceacle a araeeaielnee Ve emanate neues ens Len Feldman 
Sylvania RKS240CH 20-inch TV Monitor/Receiver 


COLUMNS 


THINK TANK 32 7ic bec caie ncaa cat aecemanes sesereiece sine euene tare amen ceeweeumenaues John Yacono 
Adjustable regulators can control more than voltage 


ANTIQUE RADIO eis sic sissdie eiece ters ene tensa a svetexecesatd ohana etal erercgsauesaie-eceie we cuave.cis dyna Sianoie’s iaraverciaseve xtale avers mien Marc Ellis 
Inside the theremin 


COMPUTER BITS ccits oe iieisres Retin eicnie cork wis lesstarcinle era sia ave wratelin te ete sim mieielepeveia alaiaie eenvennavererareceiaiacs Jeff Holtzman 
More on hypertext 


CIRCUIT CIRCUS ise sisicirceieaieicaie accede ee ceine Walssnne arnaseace nn ela ww inie ela nie nie eae eyepayetaie-e ay Charles D. Rakes 
Build a voice scrambler/descrambler 


FUN'SOPTWARE ii.. i.50 cies ecm asco mnGinainnde ese mateo ome meee Gmaeanum awl semmnineraue cman aes Fred Blechman 
Three fun games from Engiand 


RIN ADI ore ncaieen soon chacensi nee Ease ae ee Joseph J. Carr 
The new no-code license 
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In search of European DX 
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Catching crooks, scanner style 
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THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 
CONSTRUCTION ARTICLES 


DESIGN YOUR OWN ROBOT oo o3ss:6 oss Siac idees seams inpewaeceue sisican ecm smenwenesae aeons Jonathan Connell 25 
Learn how complex robots are designed and built, then build a simple yet fascinating demonstration robot of your own 

BUILD THE COMPRESSOR-MATE ...........000: cece ee cence neeeneeaee James V. Jordan and John Yacono 36 
Extend the life of your air conditioner, refrigerator, or other compressor-based appliance with this project 

BUILD THE MAGIC FILM SPEAKER ............ 00... cece cece cece c cence ee eeeeeeeeaeeaneas Marc Spiwak 56 


Have fun experimenting with this very unusual speaker 


FEATURE ARTICLES 


WIRE ANTENNAS FOR HAMS AND SWL’S ........... 2.2 e eee e eee eneee Joseph J. Carr 49 
These antennas, although developed long ago, are still useful today 
ELECTRONIC LIMBS» ssccisccesee dic visoain ou siya savarceenageaatere crac ccroveye clare esayae, nara Aiclatajarave craiere aim .erain cneme Martin Knight 53 
A revolutionary bioelectric-sensor system brings feeling and near-normal movement to artificial limbs 
ALL ABOUT OSCILLATORS 6 i.sicek i secieid ccctet ite space seers atinreme aerators ana maerevsraiors ore acm asocavenacaiavers's Ron C. Johnson 59 
These simple sinewave generators can come in handy when working with audio and other Circuits 
PRODUCT REVIEWS 
GIZMO seis cee esse ease agen mwa ncaa. b ie rang erase win wioiei ne sem aba ere rete ceiinnw wrolecwr sat ayoe tatiana acsinis) tue renee e mae Se ae 37 
Including: Sony Handycam Marine Pack, Pioneer LaserKaroke, Heath Reflex Wireless Security System, and much more 
HANDS-ON REPORT. sc cisice-cei 6 sicis is. 0cci0i sin cio nis din sictorn'nie nin ieee wena areca alm elntis ee e¥ine caieae aaa ee cieeey 61 
PCBoards Printed-Circuit Board Design Software 
PRODUCT TEST REPORT: iassicssosss.s:e-ac)x:esesecastsors)xcacayareinvaieca “aisiaverare,ainsetainvere ciel ereserece.a\ ara vayarovaseiS:ayaTeinie ayers Len Feldman 64 
Sony CCD-TR4 Camcorder 
COLUMNS 
TINK TANK 2 io o'a si eictaca sae gsery-asn coin wveconeinccipiarmvauele Suareramicimraenis  svelecaielave gaze Sims) wibieronel@{a)sielatwisiayeiareres were John Yacono 20 
The bitgrabber revisited 
ANTIQUES RADIOS cio cicteicrcroscie misvsnstnstcne = xiysierat contete ca teyareraelavers/rsiete wicielmiave aintayersiniooiers srapeiacaisuarersiatalsaverecavara:s Marc Ellis 66 
Reading the mail 
COMPUTER BITS: siciciesieéisse tases ssxiocie jee siete aclarares ernie ated auwid Sater sales laine eansiers ginjeedis eralelaiereca/eai@ece Jeff Holtzman 68 
The 386 revolution 
FUN SOFTWARE fase ciscicsscins ators ete eeaciassinnciectesdin wielercierave nis ere im mainte cieimanrare enlace euaarereoomarae mals Fred Blechman 70 
Curses, Red Baron 
CIRCUIT CIRCUS aac sccssccdseiesncesae:d asssaveieins cfoceralnicie «aia ateinramaisierainesanwienia e siere oO arervaconimmrivee ania Charles D. Rakes = 72 
More NE602-based circuits 
DX:LISTENING onli cick we tiencieseveremeeioneelsn waite a eeitiniernia din marese aie-elntefe/arale)stetarealeraterns mraseteleis DonJensen. 76 
Change comes to Albania 
HAM RADIO. oo sieiice eisnaisiaiase aie's sca ateiny aca sa seyaye ela arecare ia vara\aravs ava @cayave 6:5 85/065 aim) ejeroteyaieieie 6iasoin/arete «:010.6.8,6 Joseph J. Carr 78 
Improving reception in the crowded VHF/UHF bands 
SCANNER SCENE 23 oi c:ssecsssevetesaiviciarerepsvare’o sere ececus ime ate voiete vetane a velovaraioraliatells eialeyevasejeial syuvave e/a stave siaraters Marc Saxon 80 
Top value in a mid-range scanner 
DEPARTMENTS 
EDITORIAL a ecesssereiasetecsccsctcs es cxiavaceveyayeinvasncotatare sve tarnteseva/a iat ecasetesavaratiere anavatera ay uvnravacoraravern/wstaraiaveversuataetaieim sara Carl Laron 2 
ME TPS aca asic esse ee dspeeet ec setend cies torn yas tpavpn cia anicid nan Sserarvot aun tats ta Suaverasete aval aratavaGe,a,e,scehatéinje'¥(e,ececaeace/ aie aiataiace-e)siealdlare 4 
ELECTRONICS LIBRARY o....0505 ccc cece cece cman dae cmee ne casee ens cnneneeeemeet eras emans eden 6 
NEW PRODUCTS o o:c ea ciec asec ateinie cae wis ieiaie sie reie scieyaats eieso sacar lated ajntaiarace dias bialel rare 6 ae.aye 6 Wale avai Nai cravevesa aleravaie is dace 12 
POPULAR ELECTRONICS MARKET CENTER .............. cece cence tence net eet e ence teen eteentenenenes 48A 
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THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 


CONSTRUCTION ARTICLES 


BUILD A SIMPLE LASER POWER SUPPLY ............... cc cc cece ccc e eee eect eee eeeeeenee .. Gregory Gray 
Learn about laser operation with this easy-to-build, low power, laser-tube power-supply circuit 

THEIELECTRONIGIDRAGONFLY. «.. gece. ccc cece ccc sence sage gecsoengesacuseceavacetet mes Marc Spiwak 
Make your next project a most unusual one 

BUIED THEISOCKET SENTINEL, «. ccvese cs s:c:e:onetncia: saves ane vis isso s eis oaute sea sales Marc Spiwak and John Yacono 


Control the power to all the components in your A/V or other system using one component's own on/off switch! 


FEATURE ARTICLES 


PAKS OURS OW INU IMAG ircee. 52 oreo eye cicreie esersee yee Sue os a aves nusicie cite evsrclsToysvavevansts tepenalin ete mine re lareteracereuasels Elliot Kantor 
You can build an easily expandable Macintosh with some built-in frills for less than what a new no-frills unit would cost 

WHAT DO ELECTRICAL ENGINEERS DO? ...... e000 000 cedanccesaannctennascciwas secwencens Harry L. Trietley 
Read this article and find out; may3e you'll also learn if an engineering career is for you 

INSIDE THEISONVAMINDDISG: se os5sc:5. avevelssaveve assy sisreie ain Scaseic ws dV avevelp ave vwie essa ie a @anaeei@ rove lsesieeye ere Brian C. Fenton 
Will Sony's new Mini Disc revolutionize the portable audio industry, or will it simply muddy the waters for years to come? 

AELVABOUT: RECEIVER! SENSIMIVITY: csoss:cicxiect-ececeie siaze aresscesens ais arm ete, areraray aes arararecee aeavelecayaretabaies Joseph J. Carr 


Learn about the different ways that receiver sensitivity is measured and specified, and what each rating really means 


PRODUCT REVIEWS 


GIZMO errr cee eerie em cnet eter cin aye chek ehate lore iereneicreletnaneasierevexclat stele el stetetevencioersiassinrarcre alert er tekersie sven, ote ave retake catcacataNerata 
Including: Sony Portable Shortwave Receiving System, Design Acoustics Video Speakers, and much more 

HANDS-ON REPORT ........ poinreisiclersisre tus ssevsisiente SOT CUR OA OCAUEIO Crane TonmodrNOUnU aU DoS rnold 
OW! WAO II Mobile Robot Kit 

PRODUCT TEST RERORT crc cic ceseccicisccis 4s soceistnsers ei ai cveseis RNS Seiwa oon orotic Si se ee See nisin es Len Feldman 


Pulsar TVP 2000 “Prodigy” Projection TV Receiver 


COLUMNS 


TVLEAUINERTAIN KRG ccs i psyewices stator crs sensl ert wees pouevereitiv nic oteseycrelereistesalsheteters elevetersloveisecrinieva7eisieielaveroreraisialere(aaretoreyeserels John Yacono 
Controlling power 

GOMPUTER BITS? <.cc.22iie.crsicces cores s oeuinne safatoowavere)‘auniesesase\'sre i's aiehecsvaetaleierereveyersrerciavels wisvasave, rats Jeff Holtzman 
The 386 revolution continues 

ANTIQUE RADIO csc e oic ccc o siare overestimate en tapers Bal, ister eusstaisieiasavaytereteramiojater aera en onavesesae eiete ny sielayess ers Marc Ellis 
The theremin: A first.look inside 

CIRCUIT CIRCUS 22525 eeeesiteceeenceen Be eshsshe ae rar ane SUGRESa Padsia fags sreearavet weno te aero aes ore Sa Charles D. Rakes 
Detector circuits, and more 

FUNISORMWARE Hoe occ iea se tops Sicis tisiicie = aie sieinveyensiels Siciorars eure eres SOOO oer re Fred Blechman 
Flying with the best 

SCANNER: SCENE ccse csr fejersvevs) evs, 5 ctsieiars tol el svovetes oye sande eueos oxen iol GrmsaTsy arson kellie « 5) vere eielevarale eR aceravsvelstetew e oystets Marc Saxon 
Preparing for stormy weather 

XC DANS TE NVING rec. oi oecssc ozone fos ees ons cr ore Sie 1 a a aie vols aga’ ec ovelcr el ctelele(clelereseesraynd oo e/eiejcjeimte sie eit rsvatretemns Don Jensen 
Shortwave radio: {ts no laughing matter 

PHAM IRA DIO a iek wrest cis irasnie one toss noite s IO SSAC RAC OIRO C RIC CIRe Toren e Joseph J. Carr 


A random walk through the technical mailbag 


DEPARTMENTS 
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Popular Electronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 
CONSTRUCTION ARTICLES 


BUILD A PRECISION DUAL-OUTPUT POWER SUPPLY ...............000 00008 John Yacono and Marc Spiwak 27 
Build this feature-packed, adjustable, dual-output power supply 

BUILD A LIGHT-BEAM COMMUNICATOR ............... ccc ccc cece cence rece eeeeennceuncnees Jerry Penner 41 
Here's an experimental circuit that allows you to communicate over short distances using an ordinary flashlight 

BUILD A SOUND-EFFECTS GADGET ............. cc cece ccc e cece ene e tence eee en eneeeceneens Marc Spiwak 75 


This unusual gadget will give your voice an android-like quality for the perfect Halloween sound effect 


FEATURE ARTICLES 


HOW WIRELESS GOT ITS VOICE ........ ccc ccc cscs ec ccc ceca ccc secencncctcessenccctcoes James P. Rybak 30 
When Reginaid Fessenden demonstrated radiotelephony in 1906, few thought it would have any practical use 

DOES YOUR METER LIE TO YOU? ..... 0.0... ccc cece eee cence ener e eee ee eetstenteeees Joseph J. Carr 36 
Learn what to expect from your meter 

A BUYER'S GUIDE TO DMS i ijiiicisca.c secede sisccies sce siace assis sare asa. cya0. 0 aiersiasa oisiaserg wieiain os eta-ciaie oimis bass Sse ees 55 


With so many meters on the market, choosing one is no easy task, but our buyer's guide can help you make an informed choice 


PRODUCT REVIEWS 


GIZMO aoe ascr i 256: Seo yara veo esac oom tate o eral ev crete cbs ous: Bia’ dca yeiaiehalete iciaia. oie ease ita-ace’h ere Sea allies iera\eredergierase/ane'lotetiellaute ovsvelere/a:syeus 43 
Including: Canon L1 Camcorder, V-Tech Video Painter, Neo-Geo Videogame System, and much more 

HANDS-ON REPORT | oisc:deis sic o cawisencc vitamins neiontinuededencetantesaeed bb ysuesd axe: ava care arate cata sraverboa 78 
Heathkit IC1001 Logic Analyzer 

PRODUCT TEST REPORT e.ccsiieies ciscaveseieiece asc ieiaie.ccacace hccecare eo ergiereie sinieress-aieiavere e oravialeicigie Gare Siavereue nave Len Feldman 80 
Yamaha TX-930 AM/FM Stereo Tuner 

COLUMNS 

THINK, TANK e225 oes ins s-o iscgis cic Sis ease scree ext avera sein casgsavarg ia craves giergiatacay wpe erate gierecoiace: ate wi steresniais waceveleseralecsiniayeia John Yacono 22 
Supercharging a 555 

CHR CUNT CUCU ro sia cratescs cs orcic easy ore oieirav cave ences svete ciaiorers siassvaverorn avers mueress iri stararstantersisiaisteleioye Charles D. Rakes 82 
Indicators for all occasions 

ANTIQUE RADIO i coiiissieiessiasiccasecsiecasasia eaiaraiaa wsieraieeninieerctetaate area aieainiars Hija aie arene alee Were were ace Marc Ellis 85 
The making of a collector 

FUN SOPT WARE: .e5svcsass:sssienie 1s se-esg.c%5:0 a avacerseateveverocaratata ots ara (e)evo'ese/eisigiate eis: ciaracwisteve/esia a iesajaiese’eeescarare-s Fred Blechman 87 
New homes for joysticks and mice 

COMPUTER BITS) 255 cis ciare 5 ctarcsecistoserssciecunnovace citanyete ciaperenara c/a reqetcccieialvoranstessvoaracsiere aiesreisinereiterare Jeff Holtzman 90 
Tools for writing 

PHAM RADIO istic cso cceis 2ocia gisele cosavevercce bumsnip ure wtoneta sa’ sacahutai evaveseteralte/a cee eiersrauimpnereie wise aia ieteatesiece octave save Joseph J. Carr 92 
Less power to you 

DX LISTENING o.oo see wieet Suiese ckpceran ein sete a as eleva eyaye wvetny sido (oyoceyeevereiesciw (eis Misimcaese(arolaverstataiga weracstainece’ Don Jensen 94 
Learning about the hobby 

SCANNER ‘SCENES soci si:cc:s:5:c:cisiesasece a esaieiasa aera bia esavavaia ais aia: aie iaiase'evaiacsiaterayeieiarereieceisia ajese eieiaievere vieisiae eects Marc Saxon 96 
Who Cares? We Do! 
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NEW PRODUCTS ic.ooin ociccatsce core casaiesmcs ores aseyareicseauciovece ocayeteiecctasova ara: svacace evavesecavcavasavtre:\eravarstoreavareia acatstatsveravemesierejeleigra’s 14 

FAC TCAR DS ooo icccccp oie asad Sid Steven wpustevesetx x cavesajuveyacsievescie ice verona: aveipa/etap Syntace vacayaniicova.cia,cteba  lavayeyas ace ataruracatacaGe acai slavatecacale 37 

POPULAR ELECTRONICS MARKET CENTER ............ 20. c cece cece teen etree teen e ene eeeeeerneeneenee 54A 

FREE INFORMATION CARD... 22.22.22 22s eee ee cence cece ee nenne nsec ecscreeaeerneeeedeeaineneeseeceeens 71 
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CONSTRUCTION ARTICLES 


THE COUNTERSURVEILLANCE MONITOR ............... ccc cccce cece eee ee eee eeeeeeeeeues Vincent Voliono 
Locate and remove electronics eavesdropping devices with this simple, yet effective bug detector 

BUILD A REMOTE-CONTROLLED OUTLET .......... 2... cece cece cece eee eee John Yacono and Marc Spiwak 
Give yourself the gift of convenience with an infrared remote-controlled power outlet 

BUILD A 1930’S-STYLE RADIO TRANSMITTER ..............ccccecceccecceceecneeeuees Joseph C. Smolski 
Broadcast your own radio programs to any standard AM receiver with this easy-to-build low-power AM transmitter 

THE SUPER-SIMPLE MUSIC CIRCUIT ........... 0. ccc cece ence ccc ceceeceascceeceaceace Mike Giamportone 


Build a music synthesizer that’s small enough to fit into your new or existing electronics projects 


FEATURE ARTICLES 


EXPERIMENTS IN GALVANISM .............00cccc cece cc ccceccucuccuuuecveseuceucuuauus Stanley Czarnik 
Try these fun experiments that demonstrate a basic electronics principle 

THE DAT; PAC Tietc case scteinne ce cmicc cine necta ciecicaareisremanisiee iets Maen rei oclerree ee ere Brian C. Fenton 
There is finally peace between tha recording and electronics industry, but at what cost? 

SCREEN DUMP SCRIMMAGE ............... cc ccccccc ccc ce ces cuccuceucuccuccuccuccuceaceas Fred Blechman 


Get images from your computer screen to paper the easy way 


PRODUCT REVIEWS 


LTO trea re STR eee SETAC OCT ICTS CERCA ETAT yo Dean AO ee BU Le ET me 
Including: Sharp Multi-Use DAT Player/Recorder, Onkyo A/V Surround Integrated Amplifier, and more 


PRODUCT TEST: REPORT: ceiecicin cin nceieretiais nig ntarss dlsteraiars aataatos ang hiasteiscie Sceemleeigee sedans siers Len Feldman 
Chinon Pocket 8 Camcorder 


HANDS-ON REPORT i.sceosccccice tesa secede ae san oar enewaned soamek aed naaaemineaeadiebenaue heumeesetas 
EKI Mr. Circuit I! Digital Magic Lab 


COLUMNS 


TELUS: TANI ooo: sic laresz chase idie travers Sactacare trecdin aie que ems wares erdaeyie jets rs se: ciyare ata ee eareene alors atavacielaneceieiare John Yacono 
Shop equipment 

CIRCUIT CIRCUS oie nck nc catecsndcaceedeveuawnacueaniecls causmmtnaeeasesmaemanseeans Charles D. Rakes 
Power-control circuits, and more 


ANTIQUE: RADIO 5555.05.25 ic sass termisrave ties Siecs mia nice ciciaicee in cso ver stata ta goonies Gaerne a -crsumsia ers erermeeerenrsis Marc Ellis 
Safety for restorers: Part 1 


COMPUTER BITS) te.scccd snch ois iitbauccclcaitalseasa esau nueiaa ene daa sii amaaesacesaugenaeeone Jeff Holtzman 
A classic updated 


FUNISORT WARE ooicice Seis terercrcsscrrc ate sicustti mie ayn aye crete oicicie es ame cic wna pare ciate areca wie etaearerstara soteacersterens Fred Blechman 
Mastering your computers sound 


HAM RADIO................ sivevosSySvs einai ecsaahnywinten’ owl ot etn rellatsissevareya ara /ata\ava-acai chasers dala’ java aTéte a a/ave(slavave Joseph J. Carr 
Build a bandsweeper 


DX LISTENING  esc.os5ic cra tine enionaren ies datsawemeeaamiad ce a ecieewe aie aaarpilcietinn gic wea ereleleieeisia deals Don Jensen 
Something for everyone 


SCANNER SCENE: 52a ccicts.co cs eierescss .cseissars eicansscyergiate a aiejaie.cidcbs ore aio imi ti ainiaia brblayeeeinie aie Sialeardiaereterale aecceeia Marc Saxon 
Modifications and more 
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ELECTRONICS LIBRARY i sicecesiy cessed cnmarcaseasnnnuraanduesetsneaeaae sudan vencaeroetdimsasan vate 
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Popular Electronics 


THE MAGAZINE FOR THE ELECTAONICS ACTIVIST! 
CONSTRUCTION ARTICLES 


BUILD A SIGNATURE TRACER ...... 22... ccc cece cece ce cece tence eee ence net eneeeneeee John Yacono 25 
Improve your oscilloscope's troubleshooting ability with this simple add-on 

THE MUSIC-ON-HOLD BOX .......... 0c cece nce cece e cece reece cence teen eee eee en eres Mike Giamportone 53 
Give your telephone a feature thats usually reserved for top-of-the-line models 

A FLASHING LAPEL PIN FOR THE HOLIDAYS ......... 0.0 cece ence cence eee een eeees Jerry Baumeister 61 
Express your holiday cheer with a colorfully decorated, flashing lapel pin 

IMPROVE RECEPTION WITH A DUAL-BAND LOOP ANTENNA. ........-..- 2s eee eee eee eens Dave Hollander 62 


This space-conserving, amplified antenna can solve a variety of receiving problems 


FEATURE ARTICLES 


Popular Electronicey HOLIDAY GIFT GUIDE ....... 6.6.6.2 cece cece eee eee ee Brian C. Fenton and Teri Scaduto 29 
Find the perfect electronic gift for neary every interest and any budget 
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Build one and decide for yourself if negative ions have any therapeutic value 
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HOW TO ELECTRONICALLY TUNE PIANOS AND OTHER INSTRUMENTS ................. Steven A. Brown 
Build a precision audio generator and use it to tune pianos and more to an accuracy of .01 Hz 

PROTECT YOUR EQUIPMENT WITH THE POWER BLOCK ................00cc eee eeeeeeaeeenes John Yacono 
Safeguard your expensive electronics gear with this low-cost, multi-outlet surge suppressor 

3 x 3 VISUAL CONTINUITY TESTER ............ 00. c ccc cece cece cent en eee eeueenecenueee Richard Hampton 


More than a simple continuous signal-path indicator, this circuit gives a relative resistance reading as well 
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THE SHOCKING FACTS ABOUT SURGE SUPPRESSORS .................0 ccc ec cee eee eeeeaes Robert Angus 
Learn the truth about what surge Suppressors can, and cannot, do. 
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BUILD A SPEAKER PROTECTOR ......... 2c: cce cece eee cece eee ence teen eee eenn ee eaeneneeeees Bob Flynn 
Avoid needless damage to your expensive loudspeakers from overdrive, amplifier failure, and turn-on thumps 

BUILD AN AUTOMATIC PORCH-LIGHT CONTROL ............ 2.22. ecceee cece cece eect ee eeeee David Ponting 
Automate the operation of your porch lights so that they turn off to save you money 

BUILD THE PRINTER SENTRY ........-- 02 ccccee eee cence nee e eee cen en nna esaneeeesneneenses John Yacono 


You can use it for troubleshooting, to keep tabs on a remote printer, or just to augment your printer's on-board display 
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THE CLASSIC INDUCTION COIL ........ 0... cece cece eee eee eee eee e nent eee nneeeeee Stanley A. Czarnik 
Learn the history behind induction coils, and have a little high-voltage fun 
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Learn about the various light sources found in electronics circuits and projects 
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Specialized transmitters, position-locating systems, and automatic police dispatching could make vehicle theft impractical 
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Design and build loaded dipoles 


SCANNER SCENE .............2 2-22 cece cece cece cc cece ncn c cece tree nee neneeeeeeeeneenecnsoens Marc Saxon 
Monitoring motion-picture sets 


DEPARTMENTS 

EDITORIALS ici ae eesecesasare tei 2o ed ic cence la tstate ecsveta ns goaieis nszgetn’e eosin lsVelase wiusevoueseioy wera aval eiere.e:6, Sraraseiwrasa’o.a/3ia Carl Laron 
EET TERS brsccsccis cesstise.s espstonneiee cee sacets 0 tie wea cave sncnr wile. obs ohne Sista nh mains a acacata ajcla Vavocacal ns enmcacal ef sgarar se ahacere eV focdtare Wg 
FACTCARDS ose ce se diesen. csasstave acs ovosevets vere tovs othe mic did ce) evaluat yar ctexateletsra cera tavetceyaleyecocn a ciaya u/s asacarauaretelacatc)aveveiei wae caterens erece 
FREE INFORMATION CARD ..........-00 cece cece eect eee e cette ene e ene neeee eset tenet enone neneeeees 
ELECTRONICS LIBRARY ccc canis ctee ces cee is nected es nee eee mance we awe tiene Sieaid eee ane ene ee cas 
NEW: PRODUCTS oc. a eins sess behcacnsaceravacare atarayepeiecoveraivra c ocete wis chef ocauaorsparane ravuccharate nyeiin-w mrapacoieiniacaareua atarelatecain ante eeesece sions 
ELECTRONICS MARKET PLACE ........... ccc cece cece e cee cee eee e nee ena tenes eeeee tees teeeeneee renee 
ADVERTISER'S INDEX 3.6... ccccc neater ee tiem nets nace eceueenben ne a eenah se ened atnee ewan cee 


Poputar Electronics (ISSN 1042- 170X) Publiahee morenty by Gomshark Pubbcatons, Inc., 500-8 B-Courty Boulevard, Farmingdala, NY 11726. Srcond-Clase 
postage paid of Farmingduie, NY and al addilicnal mating offices, One-year tantve asues subscription mie U.S. and possussions $21.05. Canada $28.84 (indudes 
G.5.7. Ganadian Goods and Semices Tax Regstrulion No, R125166280), 43 omer courties $29.45. Subscription orders payee in US. furs opty, iniernalianal Pasta! 
Money Order, of check Oraer on a U.S nank, U.S. single copy price $2.95. Se ink. ide herrea mserved. Hands-on Electronics and 
Gizmo trademarks are seyistered in U.S. and Canada by Gemshare Pubtcations, inc. Popular Blectronice trecemerk 1s Tegeteeod. tn U.S. and Canada by 
Technology Today, inc. and is licenved jo Gernsback Pubvlostions, Ine. Priniadin U.S.A. 


Postmaster: Please send ackiress charges to Popular Electrontos, Subocrintion Uupt.. P.O, Box 338, Mourvi Moris, It, 61054-9932, 

A stamped selt-addmssed envelope must accompany all subtreited manuscnpes anor andor artwork or photographs if thai return is desired should thay be myected, We 
deciain any responsititty for the inss or damage of manuscriyls andor artwork oF photograpns wtyle in our passesson oF uiherwese 

Ag a s6rvicg readers. Supuier Pxvborice mttiches snathite Sis of iscatcn abe ts Sunscreens, PPOOMS. Jechrques, and scordtc and ischhological 
Ceveloprmens. ol possible variances 1 Me ually and common of mainnak and used by readers, Popular Elactronlos disclaims any 
Tesporvsbility for the sate and proper functioning of mader-built projects bBSEd UpOr OF from plans or information publisied in Was Magazine 


OW ame ricanradiohistory.com—— ee 


41 


46 


23 


so1u0s}9a|3 Je(Ndoy ‘266i YoIeEW 


_ 


APRIL 1992, VOLUME 9, NO. 4 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 


CONSTRUCTION ARTICLES 


AN ENLARGING LIGHT-METER ............... 0... c cece eee eee reer ee eee Rudolf F. Graff and William Sheets 
Get perfect photographic prints everytime with this easy-to-build project 

THE TELEPHONE RING CONVERTER ...............2cceeeccee cece eet t et etreeteeterneeaaeee Dean F. Poeth 
This one-evening project alters the ring sound of your telephone, allowing you to distinguish it from other phones in the room 

BUILED-A CABLE TESTER: oc. cicie.cscscsceis ieiciercisie:sn eis wiels, ora. spececose: sisie- spare ots bib ese enone bine ele erelereeiare mas D. F. Reckles 
Take the drudgery out of testing multi-conductor cable assemblies 

THE “GOOD VIBRATIONS” PC-BOARD WORKSTATION ..........-.:e cece cere eee e rere eeeeee John Yacono 


Etching printed-circuit boards can be made faster and easier with an inexpensive home-brew agitator and a heat lamp 


FEATURE ARTICLES 


BASS AND TREBLE BOOSTER CONTROLS ................ 0. cece cece eee eee eee eee eeeeae A. Singmin 
Add some pizzazz to your low-budget audio projects 

HOW TO CHOOSE AUDIO EQUIPMENT ............. cece cere eee e eter eter tere rene Mark Spiwak 
Explore the down-to-earth criteria for selecting audio equipment that suits your taste and your wallet 

ELECTRONICS TECHNICIANS DAY .............. ccc cere cere e renner erenneeene Larry Steckler, EHF/CET 
CETS are the real pro's when it comes to electronics servicing. Here’ how you can join their ranks 

GUGLIEEMO. MARCONI 05 ie oie 60 co. cocausue cen cracessrejetescrarzcapet ecaiere aunce atevn cunvecoiei¥lel sioiewe 3 vival ees awre sales James P. Rybak 
Marconis wireless transmitter not only spanned the seas, but helped to save lives as well 

MAGNETIC ENGI sisscesepeesescis srsvess ch ccereiesacgcseeve)esetcvcstetere.e ate vei@iols lciersis. @rauaveds a oie oneal azaceleneserersie’ Stanley A. Czarnik 


See how the ancestor of the CRT led to the discovery of the electron and the nature of electricity 


PRODUCT REVIEWS 
GIZMO oe sens acie ais wheres crey ateses ote im as Siare to ore ard cae e ie ah dtgy mete civ aioe insole austere evelaen igre sess byaylo-e oie avoyace ev aversl aroiear sleds auaversiu m/araun 
Including: Panasonic Video Projector, Cannon Camcorder, NEC Notebook Computer, and much more! 


PRODUCT TEST REPORT “ois sacs s:5sm (Ssnso:tovs/ay cya) s ysie nim sue acess S-brauartva alaraiareraraatauavoia simsaracaiel s stersiayetsisisieis Len Feldman 
Memorex Model 87 Video Cassette Recorder 


HANDS-ON REPORT, ai. 5:csessisrecc:aieseresoveisyevenasoie aysrsvalavanayiie arorerstrsrsiaralersheralel pve rbilejsynusveneie mia lsieseya eve.e/ere-evaio ahetevausivavatsteug(oeis 
Fluke Series-10 Digital Multimeters 


COLUMNS 
ANTIQUE RADIO! oie oie. sisicics cisiscsidid cisienaynrs a isteyais ieee eres epscare wie a aie ee eye fw eiernicioceleiers sueiane aiels arerete cra he wialows Marc Ellis 
Coming: A new restoration project 


CIR CULT: CUR CUS ascii. 525 seerese rh erases coave/atesnea cts teteianc ated aio: overete. nisl sveshua ecatacaya aiabraracacsintate oleseis sfaoresiareie Charies D. Rakes 
Op-amp based circuits 


THINK, TANK isso is ise ice eis oscie ese ass ve tsgsaiy sete oh ns peeve ws bin ace wig nye tev wxtave a pois. wyavcie ayavayace evera: aiure’s num dareve eiaiayese John Yacono 
More automotive circuits 


GOM PUTER BUTS -caccieies orcs scarecase:crarcscoetececaueyoyonsse seve: ac eecsgiace eovate iim nteysds ta ac orsisieraterava eva stacece (slat elecelesmauesiae Jeff Holtzman 
Word Wizardry 


DX LISTENING shes ccs oss at eveict cia Greta: thir pega izsbyc) oe lore aus sravarere eve tecenepeve ine even crave.avevehevavarers areeanie: Graterouaserauere Don Jensen 
A bit of Mediterranean DX 


HAM! RADIO 8 oa: savenere,ccavaisierscorasavnasoxsravara oi /'o)asa shasetare lavoyaiads tay arevsvace atansiacaieqarataretsinia aia’ acscaiayerscacsitsiejecels sis Joseph J. Carr 
Some thoughts on radio propagation 


SCANNER SCENE sss chss: sicssuscctestret chess tercese ese cane cues eyeternyevereynra ey eieres no aye ce ecaseroomayaiaienennyas sielaleie:s slelenaisieisreVeve Marc Saxon 
Scanning a Russian space station 


DEPARTMENTS 
EEDITORUA bs ie. 5io.cca he sese: x sscetecosoe 0 ree win eveiie ean ve nyu ove: eyes ce fa) odd ouereceveinn'wiem.shduace dem aialesoje.o)eince eee) byeinlotnr eye evesmiare Carl Laron 


POPULAR ELECTRONICS MARKET CENTER .......... 02. ee cece cece eer cence ene er rere terterestrerns 
FREE: INFORMATION- CARD. oo. o. siscicecite eis cies ste biate sia Sineeate eteiviesein nib ue epaeselelotetercisiolci assole. ordre ieceiso da arse a 
ELECTRONICS LIBRARY iisscsccoccsssiciatsssscsejeyereveinorsieroce ys stareceys setae puteiereresateter glnia\ avers avaieravaja/atatorctareie’ yo aretubaleieve.acetdaverare 
NEW: PRODUCTS ao ox coycicvansya: seston imtayatassroteyeteysvoueis asta esstainis\evace etsciavenavancyataialaes/e al asavataiursvatare/ eta) otatalevatcueiadercseceuale ceeeatete are 
ELECTRONICS MARKET PLACE 12 is.c.sc5:0 diese fees seer o aieresateinis a esha wien Svaya oper aralecealeiaaletale esate Ga Miers rniainyar erecta 
ADVERTISER SiINDEX oes secs cocina’ ctaferas dieses ave svennsa rerspavn’s ay assrefage ere rerayaiesaraaia, Sishnnsava.5; dtm eraravaya.apaigiaraie'e stsie sie grace aun ne Sus 
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MAY 1992, VOLUME 9, NO. 5 


Popular Electroni 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 
CONSTRUCTION ARTICLES 


MAKE YOUR OWN HIGH-VOLTAGE CAPACITORS ........... 00.0 cc ccc e cence eee eee eeens Anthony Chariton 31 
Build capacitors that really pack a punch for high-voltage fun 

BUILD A POP-UP OUTDOOR-LIGHTING SYSTEM ..............0.0 cece ceceeeeeeeuees David Schmiedeberg 38 
Give your lawn an uncluttered look by day and a well-lighted appearance by night with a hideaway lighting system 

BUILD A SOLDERING-IRON CONTROLLER ...............000 cc cceeeeeeees John J. Yacono and Marc Spiwak 53 
Turn any standard soldering iron inta a precision, temperature-controlied unit 

BUILD THE QUICKIE BREAKOUT BOX .............. 000. ccc ccc cece eee e ce eaeeneenenrensnne John J. Yacono 61 


This feature-packed breakout box makes putting together computer cables a breeze 


FEATURE ARTICLES 


WIRE BEAMS: GAIN ON THE CHEAP .............. 0.0 c cece cece ese e ten eensteneeceneens JosephJ. Carr 45 
Nothing gives your ham rig better beng per buck than a good antenna 

CREATE A HIGH-VOLTAGE MINIATURE TORNADO ..............0.0.0 ccc ceeececceeecusecueuuees R.A. Ford 55 
Create a high-voltage discharge with some unusual properties 

AUDIO INDICATORS AND ACOUSTICS ............. cece cece cece eee etn ee ence eee enenes Vaughn D. Martin 56 


Explore what goes into creating acoustic transducers, and learn how to get the most out of them 


PRODUCT REVIEWS 


GIZMO® siscscrpsuxinsgiarere ss eGiegu mele, SEs bon wOCERRE Les: He cei DRRERS she «5 PEW CRME AAT Su 5 
Featuring a report from the Winter CES, and loads of product reviews 

HAN DS-ONIR EP ORD 5 ceicu: socuscnjsusiomipere wrcuesnreasut ca iene « andiaes i a ars pan mMAIeic * < axRroN MEN Ra: Eee uoetimteayS os Seck 22 
Heathkit IM-2410 Digital Frequency Counter 

PRODUCTITESTIRERORT, .-.:.¢ ssssscapccres tare anwar ndaw sss sites meie aes «a ale Siete Mnn s Sowimmelele vere ee Len Feldman 27 


Sansui Model AV-7000 Audio Video Amplifier 


COLUMNS 


ANTIQUEIRADIO' sits :c2esotecn mors serra ewhet « da acawe he sdk OO « ad Merge e tem. o:0 te Wlggnite ane Marc Ellis 66 
The Sky Buddy saga 

COMBUTERIBINS: wx... steam «Ht atenalay sot ca StpeadOeu owned ence ymntiebiias saictess caalbue Jeff Holtzman 68 
Tuning up 

STING TANK, 3.2 gabe Shot so-0: 5 RG a Ss ow BMG anges ages ig may EW 6 0 aca Oe omaha mare emis are ei ayounstievaanase dias we John J. Yacono 70 
Microclips and more 

CIRCUIT CIRCUS .......... 0. ccc ccc e ccc eee eens Geiatne ee rape gays severe ae ine eu tmsaE LMR SiR Charles D. Rakes 73 
Experimenters test-bench helpers 

HA MIRA DIOS srcpiscssssrcrcyscs 09 5 ween ard ta wt wENGIC Hw SAIN ERORRNATIRS SEL AaU TIN ad a Me eo Bow Joseph J. Carr 76 
The digital sawtooth generator 

DXAEISTIE NING acces tar seater £0 a i a ncaa + HRS da ban REE eR oa. Mend Don Jensen 78 
WWV and WWVH offer more than you think 

SCANNER SCENE? 6 6:5.0.9.28%g 3s e05 Sis, oR. on Ue Raa hora Se oot cls Sees a menee ss Saas Marc Saxon 80 
Getting to the bottom of the mailbag 

DEPARTMENTS 

EDITORIAL ices. isc5.. cetera tas Ba Re eetemte ss I ay Row bo Reehignn NS. 6. TM. Tile fe ss walaatadtdeal Carl Laron 2 

EGIMERS: . scatterings Nee aaek anges QS. 8. oc. Recmerive gdeweh:-< ahs amano x,5¥ pep ee mo Bate 3 

FACTCARDS ii neitt... 82. . Tlgdesemeg . «ako ve st, etfs IO ws 2 siclh nia TROT. See sraenteere wie len aa Wee esc dispace Flasesese 49 

POPULAR ELECTRONICS MARKET CENTER ............ ccc ccc eee cence cece n tee e cece nt eee eeennteeerenns 50A 

EREE INFORMATION CARD betsszecate, ie ets as a Sais s.cs0 si sre a eciee cuaa die 0 ap a SEE SORT eet S ES ace oo Mee a Bae de 51 

ELECTRONICS'EIBRARY: wis state seas wince eg eeementa anne egQeh cs cto «es aarp pe gels bee mee 82 

NEW IPRODUGTS®:. «5 <x ass iacs's «0:3 Tbe Neto ss PRB seacs ee Race em Pees erento awe + Energies ones saan 85 

ELECTRONICS MARKET PLAGE oo... ..e.c5.s:0.scite ate Sas ORR Wes e es a6 sianesmaioinis oe o0-0ie MEW ep lwog dew wi bias owne-wem 93 

ADVERTISER'S INDEX... « «cece es % 6 spivsisyesejeisieieis wiiess ere ww aiemiy teal e smnaneie soars a soe eyeemmupanayel oes Rael siaie)s mart me oer 96 
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JUNE 1992, VOLUME 9, NO. 6 


Popular Electronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 
CONSTRUCTION ARTICLES 


BUILD A MINIATURE TRACKING TRANSMITTER ...........-. 0... eee cece cere eee ee reece eens Vincent Voliono 29 
This circuit can help you find your car in a packed parking lot, locate a lost child, or reunite you with your cherished pet 

BUILD A PRECISION ANTENNA-ROTOR CONTROL SYSTEM ..........---e0 cece cere renee Guy E. Hocking 34 
Augment your antenna-rotor system with a circuit that allows you to aim your antenna with pin-point accuracy 

A SIMPLE REMOTE-CONTROL ANALYZER ................ eee eee eee eeees John Yacono and Marc Spiwak 38 
Uncover the language of remote controls and display their signals on your oscilloscope 

A PC-BASED STEPPER-MOTOR CONTROLLER .............: ce cee eee eee eee cere e rene eres Larry R. Antonuk 41 
Learn about the single most-important component in robotic systems 

BUILD THE TINY TUNER ............ 0 cence cc ce cece cece nese rene cece enrcesreerosaerseresssses Phil Salas 45 
This take-along tuner may be just what you need to optimize your QAP rig for the frequency of interest 

BUILD A VOLTAGE ADAPTER FOR YOUR CAR ...... 2... ccc cc cece e eee e cece een eeennesees John Yacono 47 


Power any other device that requires 3, 6, or 9 volts from your cars cigarette lighter 


FEATURE ARTICLES 


SOLID-STATE LIGHT SOURCES.  .... 2... ccc ccc ccc eee etree eee een ene ene eeeeeenees Joseph J. Carr 31 
Learn how to use LED's properly, and how they can add a little pizzazz to your next project 

A ONE-CHIP RECEIVER FRONT-END .............cc cece eee eee e eect eee ee ee eetenneeneeee Joseph J. Carr 53 
One little chip can greatly simplify your next receiver circuit 

RESISTOR CALCULATIONS MADE EASIER ........... 00: e cence eee cette eee eet nner eenreee Jan Axelson 58 
Use a simple program to find the real-world resistor values that give the resistance ratios you need 

ECD TECHNOLOGY. siseccsccice nciaciiesapeteanaie sseretecereen wits Seeds mua rsiaro rere oosna elapelala aieataralaleveleieteiaye citi e’s Daniel Katznelson 61 


Explore how LCDs work and why they've become so popular 


PRODUCT REVIEWS 


GZ oon esse asec sass cicxsesw suse ase seuss yeyavouaieve a ove asacaten sear vetscaiateserecs (axepsiet aye mcaiiet ia (etal sphere clar'eratls elsiscelalaiie/e/aistalsyelerex aise a.acseisie 5 
Including: Blaupunkt Travelpilot Vehicle Navigation System, RACE Remote Key/Car Control System, 
Alpine CD Changer System, and much more 


HANDS-ON REPORT. essicie tie s.ciecsse oe niece tie sinus ciejaininece e:e so: sinpavelsyareiaieia i epalemyaneiarecs 0,6 o'te/5)etRsaRy ain aia sigue sunietey sie wa pid sete 22 
Color Burst SV1000 Video Digitizer 
PRODUCT TEST REPORT ..........ccccccccncncccrtcnscnscnscccsecesecnseasetsnnescereereas Len Feldman 26 
Daewoo Video Cassette Player 

COLUMNS 

ANTIQUE RADIO. ics ssivescpcovessesie wc cc erciaceysluisraiere dco eis peers areral anova aco traunyate lscoja ave secasareta mee) eca sie aig: suerte aerersiaie Marc Ellis 63 
GOMPUTER BITS ic ccccd.ciascssse cya ressjoin g sistaratateratniava areiaveretersisialecs a 3 s:areiaielave sraererasacrerattayerernisleiemnlecers sate Jeff Holtzman 65 
CIRCUIT CIRCUS sisi ced cia ciecenccodseieara starmciercis em eiesararateteee nanan foitnen Wenyaie atate’eiavelaieleseiareid  #ieieie renee Charles D. Rakes 67 
THINK, TANK ois Sisicteseieiere.s Stace a /enayatas terala cata aichaveisraierareaieieie acess ieyeter amie eieteaereeceleals'e Gina's in ears elsis aces John J. Yacono 70 
DX LISTENING siciiisssncccns scarscdaanne cad mea ecteesedneaben eee neseecmies ste kaicesees ....DonJdensen 72 
PHAM RADIO is oie coi aia acdc 55a ieiaeverateinicte cess satatere sataje cieeie:s Were: esaievel's avecemsbyaiaiaeicne lee mya soeielevaeei a a) acacejatelecats JosephJ Carr 74 
SGANNER SCENE oa iiccnis ots Shei Gc te vines esto. wi esnce os, orm wvareral lad eieseca nye stodee'eivis araxscare care nORCIE Ne wieig es Marc Saxon 76 
DEPARTMENTS 

EDITORIAL. icc eisccee s fsie gave sianertrnyajeretare se wrasse se asrcere ale ci fatesaes einen yore aiate maceiaye/ ovatene Slee) oieie a ae atone Chris F. O'Brian 2 
PET TERS eos c-c ssccecestrersttvaravaveteie nsec sievaiavesavave -x su jececeverere: es ete Sonieuaye at evevareceiqya eva aveua)are/syoys Sieyerslaavecal spayaiyaiana(siendis rane aves 3 
FAG TOARDS irre. cicvcssos coves ets cy cice oe rsse ee aseacie re cere'olayaset haya jauniescvave are evens asa alavasgue'a)anarevarareitsleye Gai atmumaca erucsiayshavatatacatetousvs 49 
FREE INFORMATION CARD ............... cece cree cece e ete ence te ete n nee e ent tenneer eee rnnneteetenns 51 
ELECTRONICS LIBRARY ............c cece cece ence ete eee n ete tence nett eeseeeeet nner ereeeteeneeneers 80 
NEW PRODUCT SS oisisicsescid ciiiors cca iene scsntereierere wider S Sceicis aap oiene'S aya win avwhas ie iaiace er ave Bayete srara'e: sceji even ptnian aia, ovassiasalecetare 81 
ELECTRONICS MARKET PLACE .............0 ccc eee ete cece eect eee teen nee ece er teeererennerenerttes 95 
ADVERTISER’S INDEX ooccn cies cae ects srs e wieie w ereuscnseiniasarninrevelaialenn aig eye iniainiese  erepeeiahee sin e.ig'e seinen esata a dacaiers 98 
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JULY 1992, VOLUME 9, NO. 7 


CONSTRUCTION ARTICLES 

BUILD A. GEIGER COUNTER i iccciiic ccs cca icieseis ciccetinie cca tie es ela ereren a Sisaeiasneaciwiaisie a carne scale tome John lovine 
This project can be used to detect and identify radiation sources in and around your home 

BUILD A CORDLESS-TELEPHONE LOCK ............ 22. ccc ec ccc e cece tee e eee e eee ee tenes Steve Sokolowski 
Give your older cordless telephone a modern security feature 

BUILD A PORTABLE 2-MHZ FREQUENCY COUNTER ..............2-ceceneeueeeteennenee Anthony J. Caristi 


Here is a chance for you to add an accurate, but inexpensive, digital frequency counter to your electronics arsenal 


FEATURE ARTICLES 


THE GPS NAVIGATION SYSTEM ......-cccccssascescsncececcduscteceessestestieercccuseens Brian C. Fenton 
This satellite-based, radio-navigation system may revolutionize personal and commercial travel 

A BUYERS GUIDE TO LOW-COST OSCILLOSCOPES. .......... ec cece cece ete eetnneeteeenees Marc Spiwak 
This guide to budget-priced oscilloscopes proves that low cost does not have to mean low quality 

FUN WITH ANALOG TACHOMETER CIRCUITS ...........- eee eee eee n eee e eee neenneeteenns Joseph J. Carr 
Learn how analog tachometer circuits are designed and work, then try your hand at building some of your own 

ALL ABOUT ELECTRICAL NOISE ........... 2... cece cece cece eee e cette teen enneene Gary Eggleston 


Find out about the causes of electrical noise, and how to keep it out of your circuits and designs 


PRODUCT REVIEWS 


GIZMO) aos ecaeieiaid sefasere woniesacove win:cvensie's wo veiova is in/aiayal ayecgiacavacu alere ayeisce iorcraimis Veravayeus Gie(e rave reve Wares wialeiarslwaraie aieipyeine Ve aceceets 
Including: Sony Pyxis GPS Receiver, Sansui Portable Notebook Stereo, Citizen Personal LCD TV, and lots more 


FIANDS-ON REPORT scccccciears sd, ons eraresavanshepnpa bce wie ecoiw care nie isrsteie. pis ovr erert acini 8 apee ote crerasnle slavaram users he wibieore aaleray 
TSM Alarm-Clock/Chronometer Kit 


PRODUCT TEST REPORT ioc ciiiccc eens catiee acres edaenins adeimeca sislasisanie's saje@eeernesaeeneiys Len Feldman 
Carver Surround-Sound Processor/Amplifier 
COLUMNS 


ANTIQUE RADIO) fiisiec ceaniwccicectinaei nies ciseneiici euie ein dete paladin eee ace Sarelen aiestnaretcawmanens Marc Ellis 
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BULD A HIGH-ENERGY IGNITION SYSTEM FOR YOUR CAR ............ 500 ec cece een teens Charles R. Ball 31 
Get the most from your auto with this capacitive-discharge ignition system 

BUILD AN EMERGENCY TELEPHONE DIALER .............. 0.0 ccc cece cee eee eee eee nee Anthony J. Caristi 38 
Safeguard your home or office, and its contents with a security system that calls you when theres a problem 

MAKE YOUR OWN HOLOGRAMS ............... cece eect cent ence tn nba e nent enneeee John lovine 43 
If you have a suitable light source. you can make your own holograms by following the simple procedure outlined here ; 
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ls TV Answer the birth of interactive TV or just another product without a market 
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BUILD A: BABY: MONITOR: 3 05.csc6.04 ose coat ntaee ninede pra eciossu anes gee aces wear eink ee Anthony J. Caristi 31 
Keep a constant “watch” on your progeny from anywhere in your home with this carrier-current transmitter/receiver system 
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Here is a simple and efficient way to ieave a message for a family member, co-worker, or even yourself 
when using paper and pencil is inconvenient 
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This inexpensive one-evening project can save you hours of labor spent connecting RS-232 devices 
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BUILD A 49-MHz FM TRANSMITTER  .....-..-.- 002 c eet e eee tee eee eee ete een e ete eneeaee Dan Becker 39 
Use it with FM walkie-talkies, wireless microphones, baby monitors, and more 

BUILD AN AUTOMATIC POWER SWITCH FOR YOUR TV ........-.....- 22 eee cere eee eee Terrence Vaughn 43 
It automatically turns on your TV, monitor, or other A’V component when your VCR is turned on 

BUILD A ONE-AMP CURRENT INJECTOR  .......... eee cece cece eee ene eee e eee n tees David A. Johnson 46 
Measure very small resistances with this handy multimeter accessory 

BUILD A VOICE-MAIL ALERT ..........-.-. 2 cece ee cece eee eee e ence eee een eeeeenenas Steven M. O'Kelley 53 


With this circuit there's no need to pick up your phone to see if you have any messages 
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THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 


WSTRUCTION ARTICLES 


JCE HEATING COSTS WITH THE FUEL MISER ..............0::ce cece eee e cere eeeee Anthony J. Caristi 
ime home-heating costs without sacrificing comfort with this furnace controller 
«D AN ACTIVE ANTENNA .......... 02: c cece ce ccc cece ence tence eee e eter eeneenensenae Fred Blechman 
Lift hard-to-hear HF/VHF/UHF radio signals into the clear with this receiver accessory 
BUILD A TURN-SIGNAL REMINDER .............--.2 ccc cece ence reece eee n en een nen e escent Jim Stephens 
Avoid certain embarrassment, and possible accidents, with this automotive accessory 
AN ELECTRONIC GONG .......... 2.2 cece cece ccc eee eee nee teen nee eenneneeneennntes Terry Pinnell 


Replace that raspy sounding mechanical buzzer with a pleasant-sounding electronic substitute 


FEATURE ARTICLES 

ELECTROMAGNETIC FIELDS AND YOUR HEALTH .............0.- eee ee eee e eect tere ene eneenee John lovine 
Learn why there's so much concern about low-frequency electromagnetic radiation, and build a circuit to detect it around your home 

SENSORS MADE SIMPLE ............0-- ccc e cece cece e nen e tent e enn eteneennenerseennes Stephen Bigelow 
Find out what sensing devices are available to you and develop your own circuits around them 

555 MONOSTABLE CIRCUITS ......... 00. c cece cece cc erect eect eee e teen nenee tenn eenettenanes Ray Marston 
Learn how to use the versatile 555 timer chip in practical circuits 


SMART CARS FOR SMART HIGHWAYS. ........... 26-22 e cece cece eee c ence tere n cen cenetaesaeenne Bill Siuru 
These new technologies promise to make cars, and the roads they drive on, safer and more efficient 


PRODUCT REVIEWS 

GIZMO cic cece vccacc ce renee ebb es eevee esc ee cece sewed R Seen Nee SHES Neetee denne nee scans wane « 
including: Davis Instruments Weather Monitor I, Accu-Weather On-Line Weather Station, Sony 8mm Camcorder, and much more 

HANDS-ON REPORT .......... cece cece tte e cence n ete e ener c ee te none enee net neenenteseennensesnneensene 
TSM 3-Digit Voltmeter Kit 


PRODUCT TEST REPORT ......... 0. ccc cece eee c cece cece tence nce sensecceseescsnencenses Len Feldman 
Sony STR-D990 Audio/Video Receiver 


COLUMNS 


ANTIQUE RADIO oi. casi cieiedacc cc aie dee casa ee deans car cetcererinseeusareeeeeetencesscass Marc Ellis 
Electronic espionage—World War II style 


COMPUTER BITS ....... ccc e ccc cen cet ecncnscnceccccenccccteenessccenessetterncssonnenes Jeff Holtzman 
Creative thinking 


CIRCUIT CIRCUS faci ccdenis nirsion dis tie wsere se sieererrsepetnelole aarotaial store. slats nina sna) eciouis eae ene Charles D. Rakes 
Using stepper motors 


THINK, TANK ivicosi se:sicute ca saseic icevaievas anozate, ote re ous jetetetecoueceietaveherepaiehetidiaayasa\niaceiaye:nyacocmiar gual wy a(aia:aiaral ata) ee ar¥is) 8 e4/a( John Yacono 
Counting in binary 

DX. LISTENING: ooo ices ee Soc oxed ecene-cave ed aeerd Siecace avai Cee easityw ef etre inroca navel weiovacoianaresbiai sala o fuer Sate age. or Don Jensen 
SW since the USSR breakup 


HAM PRADIO 5 asiccinsase snr isin nce: cteseo:e rm wire se ore uso: einreie aiad avarada min: yeceiainrn (aioe ieie/Glave,cgeitie Bielesare(s waters now awin's Joseph J. Carr 
Direct conversion receivers 


SCANNER SCENE ............. 0.20 cece ee ec tec e cence nce ecnav acct scteeresscercercers Marc Saxon 
Scanning the final frontier 
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Popular Electronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 


CONSTRUCTION ARTICLES 


SOLAR POWER SUPPLIES FOR PORTABLE RADIOS AND CASSETTE PLAYERS. .......... Anthony J. Caristi 
Money-saving, environment-friendly power sources for your portable gear 

BUILD A TELEPHONE INTERCOM ........... cece cece r cence cece ete tree et ne ener eeeneeeeees Greg Sheridan 
Just add a couple of spare telephones to make your own private phone system 

A NON-SERIOUS CIRCUIT ....... 0. cece cece reece cere ence eee eere nes tenseenereeeeeneee D. Derek Verner 
Build a fascinating electronic puzzle that's great fun for April Fool's Day, and all year round 

BUILD A WATER-LEVEL ALARM ............::c cc ecee rece ene eeesenecnenne John Yacono and Marc Spiwak 


This easy-to-build alarm can prevent expensive damage to your home and belongings 


FEATURE ARTICLES 


THE EV REVOLUTION REVS UP ......... ccc cece cece cece ete eenenes Brian C. Fenton and Teri Scaduto 
See how automakers are responding to the challenge of producing “Zero-Emissions Vehicles" 

555 ASTABLE CIRCUITS ..... 2... ccc c cc ccc scence cc cence ccc cence ne ccesenesessasenceseeneeeses Ray Marston 
The correct way to use the versatile 555 IC in practical oscillator circuits 

ALL ABOUT PHOTOVOLTAIC CELLS ........... ccc ccc cece cence renee n een eee nen een eenee Joseph J. Carr 
Learn how they work and how to use them correctly in your own projects 

ELECTRONICS TECHNICIANS DAY .........:0ccccc cece crete ence tet eeteeneetee Larry Steckler, EHF/CET 


Take the opportunity to join the real pros in electronics servicing 


PRODUCT REVIEWS 


GIZMO a5 kei sence esis es cu sanssnsete ese nl os tevacae wm face a wetg Son cotati eee alla ince eh /at aay mv scalat eval esle Grace aceruyalayacelayetare,& 
Including: The New Electric Vehicles: Test Drives; Hitachi Hi-8 Camcorder; Franklin Digital Book System, and much more 


FIANDS-ON REPORT sn iitsciica dine ip eho sein inca veedianeleranarncavarcarainna(eyoieroyeyayais)avsrosel e Mteioieiese;e) o.btere ore .querelUie'e cue o WuiGie: a e'srmiecn'e 
Xantech Fone Link Remote Control 


PRODUCT TEST REPORT oie ceciccncs ccc oets crcae tive taeaa se coe cena nie eee eae eek Cees Len Feldman 
Pioneer Elite PD-75 Compact Disc Player 


COLUMNS 


ANTIQUE RADIO ........ cece cece cece eect eee tcc e erect e nee erate enters sees teneenseeens Marc Ellis 
The Sky Buddy speaks up 


COMPUTER? BITS. is ce ceie ivcssoia eid nies 600k ces oe iwis ia 0, inte ere tienen wie wietarin 6 die eiavecw ale te lace eiate wrereieinisia'eieiele eieisit Jeff Holtzman 
A GUI standard? 


CIRCUIT: CIRCUS 2 iiiec ics or chs octnec cine cba cee omuee nied ee beteonrtaicoe sine neiere.c sremarenneret Charles D. Rakes 
More stepper-moter circuits 


TINK. TANK ssi ceo cc sesste eed cc esein woe seseiaiarevetonicse ues eset ate rove nce te wreteie’s 61ers ei eieiaietelaveisie siseieiniacaleracalajad elevates John Yacono 
Logic levels and more 


BXSLIS TERING o3icciec e250 22565 ecw ie ave tre io cave aco ea ews ovntc su oan atotorara’s fovmiata (ave s laceiersia(eisiaisiovsie oberaaverese stein. 6 re Don Jensen 
Whos tuning worid-band radio? 

UA RADIO oa eos ic ape eee ences cieiavs cieteverare, wise siausie: sve hr si covesevon(e le sbi a/uyei aie, osurereuaereterejihali/aiincs alarsiistecaieialaveliers sist ete Joseph J. Carr 
More on direct-conversion receivers 


SCANNER: SCENES o5iseie wisseiits crnse tecture esters o5e)a; nce erecaso:averah cuss spieteve:aterarerecavcvete Rjcis store(s. setavaiesaualelerarayeataia-< Marc Saxon 
Antenna roundup 
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FREE INFORMATION CARD ........ 000 c cence cece cence erence ence c ence meet ecce cc enceesencenceseeneseenes 
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Electronics 


Popular 


CONSTRUCTION ARTICLES 


BUILD THEIBATTERY BUTLER: cisissscteccarasis ccs: osaersisrnrciare siti anes arsrerstareiesiste wai sivtaie d ocetewiarelacncee mete Larry Lanpher 
Extend the usetui life of your rechargeable NiCd batteries with this versatile charging/conditioning circuit 

BUILD ANVION DETECTOR: a ieiesiscsiss Sasieiviice.ierss deacyeuisieidiad a aiStee nfo weiss aia ccee Manne emee eases Vincent Vollono 
This easy-to-build project lets you track down sources of high-voltage leakage, static build-up, and more 

BUILD THE FREEZE FIGHTER aciccaisouavcnosaiwirssd eure cteiinatanisunieat nasil saaeremciee David H. Penrose 
Use it to keep your outdoor faucets warm in winter, and control your air conditioner in the summer 

BUILD THE DIGITAL BOWL. BOX 2c csi cecauicsies since esd tees sees ee sintlsaeamedesmncadaes William L. Call 


Bring your “College Bow!” games into the 1990s 


FEATURE ARTICLES 


GETTING RID OF ESD os csc.cpessicys SSecisa a essai syu oars Grazer etessiarerec cists cpereceieiese aiers oye wiesa sree Sjecalorawrasass Gary Eggleston 
Protect your delicate electronic gear and compoinents by creating a Static-free workshop 


CMPX-CAL: THE COMPLEX-NUMBER CALCULATOR PROGRAM .............00ceeeeeee James E. Tarchinski 
Make short work of AC-circuit analysis with this easy-to-use program 

WHAT'S: A HAM? oi: casa dcceinansctun ace cce dasetslemesesns epee berasansiecwaeuals eames Karl T. Thurber, W8FX 
Learn about the lore, traditions, and fun behind the “king of hobbies” 

COLLECTING OLD BOOKS AND MAGAZINES ............. ccc eee e cece eee tec ennee Larry Lisle, K9KZT 


There's more than just nostalgia in the written relics from earlier days 


PRODUCT REVIEWS 


GIZMO iiss siesta eicc ox cuccecitinie nie wba ecstuiele ovens eels aussie el beauieie pew eee a aateiars eevee ce sraaa¥a slaieieere/eraiaaiere 
Including: Report from the Winter Consumer Electronics Show, Cannon Hi8 Camcorder, Sierra Network On-Line Interactive 
Service, and more 


HANDS-ON REPORT, *.5:c.ss0:e/eje-cisicie,¢ctaye arevereiare totereyavete wu uinveluisrayeio orcisivwiniesiocsineraeaunpeisn wale weaned cislanae eealsiaraue 
Kelvin-94 Multimeter 


PRODUCT TEST REPORT i..ceiccesescvevsincciceccetevienacwecaaweetesaguwondsneenaaeeenens Len Feldman 
Mitsubishi Rear-Projection TV Receiver 


COLUMNS 


ANTIQUE RADIO) iisiicsicsiccsisccaisedcstiscisiein pen uanenc ea vieaceretiememene weacs deleiaaaariacdaanie beat e Marc Ellis 
The Sky Buddy gets an alignment 


COMPUTER BITS. sei pa.sss sisseteie ssareissave cece cocavize are cratarevaraavarsialarewintovereie ala stoves eis Nenerece kiveefaaunsicjeaves wieispece Jeff Holtzman 
A cool drawing tool 

CIRCUIT. CIRCUS: assis cate: cic sais cietesarareeiarseaiatare wm eecare was: wrasse hiece.e isloleja.s lata s ave sinte aialace Gig ea eceaia’e Charles D. Rakes 
Using the LM3909 


THINK TANK .s evcccccc vecccs See ceases sen neaneuines aca edemeneniee a cule nates ea eewe eee John Yacono 
Pinewood-Derby circuits 


DX LLUS TENN Gi aos se snio oe saa asain we atc ine jana ol wdain, wyatdcs ash ws tase demas aew ies ashes dene nia Vem eters oe dealecaceusr ele Don Jensen 
Whats ahead for shortwave broadcasters 


PHAM RADIO occas iste eco ae sce i tiata ese ence nag acess ie arts inte ose iajeqesa ree’) (asain iat aieleteloeeai ae ny alancare sara Joseph J. Carr 
“Loading up” a tower 


SCANNER: SCENE: fi.ccscseccssss retsvovesascicheuvea sare aves cra wie eietese-sianstucevere-aveyd suaet evar eyarermibin sala oxaere etsrpiniaveceraarayore Mare Saxon 
Tuning in TV, and more 
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ELECTRONICS LIBRARY. iss iciess eessieiecsrsis:srescisrusataie,sieisjciir ovacerajersrassieia/areraie'sieierateinstiesnidisse Wasuieiere eieiniarg eiara vee dieuale wees 
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Popular Electronics 


THE MAGAZINE FOR THE ELECTRONICS ACTIVIST! 
CONSTRUCTION ARTICLES 


BUILD A BEVERAGE COOLER.......... SAOTRT Tarn CUM ocr pshaliaganawehapets on arettenies Rircretacets James Melton 40 
Keep your soft drinks cool even during a sweltering heat wave 

BUILD A CONFIGURABLE POWER SUPPLY ........... 2. cece e eee teen ennee John Yacono and Marc Spiwak = 47 
Set your own output level. from 1.2 to 33 volts, with this inexpensive power supply 

BUILD A WHISTLE SWITCH 2.0... 00. e cence enn een enen eee eenane Danie! B. Cooper 57 


With just a pucker and a blow. you can make a lamp. TV. or any other device turn off and on 


FEATURE ARTICLES 


200 CHANNELS TO CHOOSE FROM ........:.cc scene cnet e eee eneee Teri Scaduto and BrianC. Fenton 311 
Learn the true story behind satellite TV. and the unparalleled quantity and quality it offers 

EXPERIMENTING WITH SHAPED MEMORY ALLOYS ......... cece eee cree een eet enn e eens John lovine 43 
Learn about shaped memory alloys and how they work through hands-on experiments 

RECEIVER PREAMPLIFIERS THAT YOU CAN BUILD .........- een eeer eens PICEA ICHIGO CE Joseph J. Carr = §3 
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BUILD AN EXPLOSIVE GAS DETECTOR ................ satata: d letecevewie neresaiste- sisraceiw wie ere eroaceier ee Anthony Charlton 31 
Safeguard your family and property by detecting dangerous-gas concentrations before they reach combustible levels 
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CONSTRUCTION ARTICLES 


BUILD THESE WIRELESS IR HEADPHONES 8 ft saisrsdinettrnaseecn eee ee oe Brian McKean 
Cut the tether between you and your music system 
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CONSTRUCTION ARTICLES 

BUILD A PORTABLE BAROMETER ............0...0cccceeceecccucceecceucesueceureeuers Anthony J. Caristi 31 
Be your own weather forecaster with this easy-to-build digital instrument 
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FEATURE ARTICLES 
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CONSTRUCTION ARTICLES 


BUILD A LOW-COST MOTORCYCLE ALARM ...........c.cccecccccecececetecuatceseeteseucas Dean Kasper 37 
Give your favorite set of wheels top-shelf security at a rock-bottom price 
BUILD: A:125-MHz LOGIC PROBE: occ oi fies cicesceniene sonia cmine sou wee caesgoeseeseeeseeeceaies Paul Yost 57 
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Many swear by the therapeutic relief that acupuncture is reported 

to provide. If you want to find out for yourself if the treatment ‘ 
works, but are not keen on the idea of someone sticking needles 
into you, here’s an electronic way of providing some of the effects 
of acupuncture without the use of needles —Robert A. Heil 
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54 Build a Versatile DIMF Tone Pad 

It's an easy way to add a touch-tone-type keypad to your current 
transceiver; it costs just a fraction of what similar commercial units 
run—Brian Pliler 
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57 Build a Refrigerator-Door Alarm 

Save money on your electric bills, keep food from spoiling, and 
remind yourself that you don’t really need that late-night snack with 
this easy-to-build alarm circuit—Edward Andrews 
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35 Design your own Subwoofers 

Add the powerful bass today’s home-theater systems demand with 
a subwoofer you design yourself using a personal computer and one 
of these programs— William R. Hoffman 


42 Choosing a Super Scanner 

Listening to scanning radios is one of the most popular parts of the 
electronics hobby, but how does a beginner know which radio will 
be the best to get him or her started? It’s easy! Just follow the hints 
and guidelines presented in this article—Karl T. Thurber Page 42 
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37 3-D Video 

Long a “holy grail,” realistic 3-D video for games and TV, without 
the use of cumbersome glasses, might finally be near—Marvin 
Mallon 


CONSTRUCTION 


42 Add Daytime Running Lights to your Car 
While daytime running lights will soon be standard in all cars made Page 23 
in this country, here’s how to add that important safety feature to 
your older vehicle—Anthony J. Caristi 


45 Build an LED Thermometer 
See aroom’s temperature at a glance, with an accuracy of two 
degrees— William Sheets and Rudolf F. Graf 


47 Build a High-Voltage Power Supply 

Use it to light a neon tube, or in any other application where you 
need a high-voltage AC source— Vincent Vollono 

Page 37 
56 Build the Guitar Track Jammer 

Play guitar along with Jimi Hendrix, Eric Clapton, and other greats, 
and listen to the mix in your headphones with this simple yet effec- 
tive circuit—Andrew Singmin 


FEATURE S 


49 Using the Current-Difference Amplifier 
As easy to use as an op-amp, the often-overlooked current-differ- 
ence amplifier actually works better in certain applications— 


Joseph J. Carr Page 
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Uniden integrated satellite receiver, Orbitron 6-foot satellite 
dish, California Amplifier C/Ku feedhorn/LNB assembly, Paullin 
Industries Qik-Base antenna-pole base, and much more. 
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1930’s ham receiver revisited—Marc Ellis 
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29 Build an Anti-Carjack Module 

Fight the forces of evil with this easy-to-build, easy-to-install circuit 
that protects your property from carjackers without placing your- 
self, or your loved ones, in any further danger. It can even be used to 
deter normal car theft—Anthony J. Caristi 


CONSTRUCTION 


34 Build an Undercover Scanner Antenna 

This simple and unusual accessory allows you to be unobtrusive 
when using o handheld scanner, yet works better than a “rubber ' 
ducky”—John R. Somers 


45 Build a Caller-ID Computer Interface 

It lets you send the caller-ID information that accompanies nearly 
every telephone call to your personal computer. Use it for comput- 
er-BBS security, or just to keep track of who’s been calling you— 
Terry J. Weeder 


FEATURE S 


38 Sky Cops 

Ever wonder who keeps the airwaves clear and usable for all of us? 
Here’s a look at those responsible for working out the differences 
between governments wor!dwide, and governments and their citi- 
zens. Also, learn how you can lend a hand—Karl T. Thurber, Jr. 


50 Electronic Search and Rescue 

When either man-made or natural disaster strikes, these electronic 
aids can help searchers find victims faster, dramatically improving 
their chances for survival—Bill Siuru Page 50 
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29 Build a Mobile Robot 

This fully programmable robot will have you believing in artificial 
intelligence in no time. It can move around your house without ever 
getting stuck ina corner, and could be modified to imitate many 
other types of thought—Mike O’Connor 


CONSTRUCTION 


39 Build the Unlock-Too 

If your vehicle has doors that automatically lock when you turn on 
the ignition, this circuit will save you the trouble of having to manu- 
ally unlock them when you turn the ignition off —Josh Friedman 


51 Build a Solid-State Stroboscope 

With this precision handheld unit you can make remote RPM mea- 
surements, view rotating devices in stop-action, and take some 
impressive photos of moving objects. Best of all, it costs much less 
than commercial units—Skip Campisi 
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41 All About Reflector Antennas 

Want a way to get better performance from your VHF/UHF radio 
gear without spending a lot of money? Try these low-cost, easy-to- 
build antenna designs; with them, you'll see and hear results immedi- 
ately—Joseph J. Carr 


45 Toy Trains 

Modern electronics have made this hobby more enjoyable than 
ever. Here’s a look at toy trains of the past and present, and at what 
you can do to get started with your own setup—Dennis Eichenberg Page 45 
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WinHEC ‘96 and great software for kids—Mare Spiwak 
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31 Build the Goblin Greeter 

This Halloweer, why not greet trick-or-treaters with a special treat 
of your own? With the Goblin Greeter installed, every time some- 
one rings your doorbell, he or she will be welcomed to your abode 
by a spooky, hologram-like phantom and haunting noises. The cir- 
cuit can also be used indoors to provide your next Halloween party 
with a frightfully fun host—D. Derek Verner 
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56 Build a Delayed Sweep Adapter 

This simple, plug-in circuit will increase the capabilities and perfor- 
mance of your scope. For less than $30, the Adapter lets you add a 
delayed sweer to just about any oscilloscope you choose. That 
saves you the added cost of buying an oscilloscope with the fea- 
ture built-in—Skip Campisi 
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39 Using Digital Panel Meters 

Here are some great applications for digital panel meters that you 
can use as stand-alone units or as springboards for your own cicuit 
designs. Once you know how to work with DPMs, you'll be able to 
increase the accuracy of the next project of yours that requires a 
display, and give it a more attractive, professional look—Bill Stiles 


45 Radio Amateurs 

Just who are hams and what do they do? There seem to be more 
than a few misconceptions about the amateur-radio hobby and its 
practitioners. Learn the truth in this panoramic look at radio ama- 
teurs, and see just how easy it is to become a ham yourself—Karl T. 
Thurber, Jr. 
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33 Build the Easyscope 

Use this circuit to turn your PC into a dual-channel, digital storage 
oscilloscope. For about $85 you can enjoy the features of a stand- 
alone unit that might cost $1000 or more—Robert G. Brown 


CONSTRUCTION 


41 Build an Active High-Impedance Probe 
This compact unit will greatly improve the accuracy of your DMM 
by eliminating the problem of circuit loading—Skip Campisi 


47 Build a Capacitance Meter Adapter 
This simple add-on circuit makes it possible to measure capacitance 
with any digital multimeter—Marc Spiwak 


50 Build an Inductance Meter Adapter 
Use your DMM to find the values.of inductors—Marc Spiwak 


52 Build a Surround-Sound Switchbox 


Add surround sound to your home theater or stereo— Ted Rowen 
FEATURE S 


44 Becoming an Electronics Engineer 
Here’s an insider’s view of the profession and what it takes to get 
started—Lyle Russell Williams 


57 Learning About Simple Function Generators 
No workbench is complete without a square- and triangle-wave- 
form generator. Here are the fundamentals of how these devices 
work—Ron C. Johnson 
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gee veliday GL Guies Popular Electronics 
Let us help you Find the right electronic gifts for everyone on your ———=—$—_—_—————— 
shopping list. There’s something in this guide that’s sure to match just A: 3" 
about every budget and interest— Teri Scaduto and Christopher 
Scott 


CONSTRUCTION 


32 Build the Light Animator 

If you want to edd some motion and excitement to your Holiday 
lighting this year, this is the project for you. This circuit will control 
up to eight strings of lights, letting you create unique animated dis- 
plays that will make your house the talk of the neighborhood— 


Rodrick Seely 


43 Build the Color-Blind Illusion 

Here's aneat little “magic” trick that will fool just about anyone. It’s 
an electronic version of the old three-card Monte con game that will 
keep your friends puzzled for hours. Like those who witness any 
good illusion, those in your “audience” won't be able to believe 
their eyes—Rick Duker 
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39 High-Tech Electronic Building Security 

What can technology do to prevent terrorism and crime? You'll find 
some answers to that and other questions here as we explore how 
electronics help provide public safety by detecting guns, explo- 
sives, and bad guys before they get a chance to enter a building— 
Bill Siuru 
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Product Test Report 


Hitachi VT-FX613A Hi-Fi VCR 


COLUMN S 
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Multimedia Watch 


Checking your Blood Pressure via PC—Marc Spiwak 


12 


Net Watch 


Holiday Shopping Spots—Dan Karagiannis 


48 


Computer Bits 


Hypertext Wrap-Up—Jeff Holtzman 


51 


Antique Radio 


Antique Radio on the Internet-—Marc Ellis 


54 


Think Tank 


Block Diagrams and Readers’ Requests—John Yacono 


58 


DX Listening 


Far East Broadcasting Company—Don Jensen 


60 


Ham Radio 


An Old Friend Revisited—Joseph J. Carr 
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More Crystal Sets—Charles D. Rakes 
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37 Build a Multimedia Subwoofer 

If you're tired of the tinny audio coming from your computer's 
speakers, and are not at all impressed with the weak and lifeless 
sound effects those speakers produce, this project is for you. For 
under $80, you can add powerful bass to all of your favorite multi- 
media games and audio CDs with this easy-to-build subwoofer— 
Rodrick Seely 


CONSTRUCTION 


41 Build a Multi-Chrome Projector 

Sit and watch this unit’s changing color patterns for just a few min- 
utes and it will provide you with some biofeedback-type stress 
relief, Or just use it any time you need a light source of various col- 
ors. Either way you apply it, it’s hard to look away from this device 
once it’s on—Skip Campisi 
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48 Build a Temperature Adapter 

Just how cold is it around your workbench this winter? How hot is 
that IC really getting? Now you can find the answers to all of your 
temperature questions by connecting this simple circuit to your 
DMM— Mare Spiwak 


FEATURE S$ ea 


45 Monitoring Military Aircraft 

Every day there are several real-life dramas unfolding over the 
skies of the United States. If you'd like to listen in on the exciting 
transmissions of our nation's military pilots, you're in luck. With an 
ordinary scanner and the listening tips given in this article, you'll 
feel as if you're part of the action in no time —Laura Quarantiello 
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RadioShack DX-394 Receiver, Goldstar Model F-19] Wall- 
Hanging Audio System, Cobra Model RDL/712SW Radar 
Detector, MindDrive Thought-Driven Software, and much more 
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12 Multimedia Watch 


Speakers that Roar, and More—Marc Spiwak 


16 Net Watch 


Astronomy onthe Web—Dan Karagiannis 


20 DX Listening 
Winter DXing—Don Jensen 


58 Think Tank 


Semiconductors and a Look Back—John Yacono 


61 Ham Radio 
High-Band Antennas—Joseph J. Carr 


64 Antique Radio 
Antique Radio on the Web—Marc Ellis 


66 Computer Bits 
Coming Trends—Jeff Holtzman 
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Electronic Sensors— Charles D. Rakes 
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Area 5] Listening—Marc Saxon 
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27 Build a 22-Watt Amplifier 

Is the performance of your car stereo lacking in some areas? Are 
your road trips just not as entertaining as they could be? Put some 
real power into your vehicular audio system with this amplifier that 
looks small but actually sounds big. Best of all, it costs less than $20 
to build—Gary Clifton 


CONSTRUCTION 


Build a 22-Watt 


32 Build an Automatic Headlamp Control 

In many states, if your car’s windshield wipers are on, the law 
requires you to turn on the vehicle’s headlamps too. With this circuit 
you'll never have to remember to do that again. Just switch on your 
vehicle's wipers and let the Control module do the rest for you— 
Anthony J. Caristi 
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49 Build an Infrared Remote Decoder 
Use it to operate your computer from across the room with any TV 
or VCR remote control—Stvart Ball 


FEATURES 


P 
30 The Mobile Assistant aqeee 


Forget about laptops if you're looking for a computer that’s truly 
portable. Learn about a belt-wornPC that leaves your hands free to 
do repairs and other tasks—Bill Siuru 


39 Cruising the Lowest Ham Bands 
Join us for a look at LowFERS and MedFERS, the most unusual ham 
frequencies that you can explore. Learn what signals lurk in those 
regions of the spectrum, and what equipment you can use to hear 
them —Karl T. Thurber, Jr. 
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39 Build an Alphanumeric Pager Decoder 

This innovative device lets you view digital pager messages right 
off the airwaves. Just connect the circuit to a scanner radio and 
your computer, load up some special software, and you can be cer- 
tain your beeper is grabbing all the messages that it should—Alan 
D. Jones 


CONSTRUCTION 


45 Build an Electronic Parrot 

Having a parrot repeat what you say can be a lot of fun, but teach- 
ing one to talk can also take a lot of time. With this easy-to-build 
circuit you can have all the fun of an accurate mimic, in about an 
evening. Best of all, there’s no cage to clean|—David Williams 


52 Build an AC Line-Voltage Monitor 

Just how safe are your expensive electronic devices? Find out if the 
AC outlets in your home or workshop are producing “clean” elec- 
tricity with this inexpensive circuit—Marc Spiwak 


FEATURES 


48 Cars That Can Call for Help 

Learn how electronics can help roadside assistance get to you, 
even if you're lost. Also, find out what new technology makes it 
easy for police to get your stolen vehicle back—Bill Siuru 


58 Intelligent Micromachines 

Microscopic motors and machines have been around for a few 
years; however, now they can think for themselves. Join us for a 
look at the marriage of microminiature processors and motors that 
could result in some amazing applications—Douglas Page a 
Page 58 
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Nintendo 64 and Sony PlayStation videogame systems, Samsung 
GXTV Model GXE1395 videogame TV, Sony ICF-SW1000T 
Shortwave Receiver, Royal FL95 PC Organizer, and much more 
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Entering the Information Age—Marc Saxon 
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Back to the Star Roamer—Marc Ellis 
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31 Build a Lie Detector 


Find out who’s telling the truth with this Galvanic Skin Resistance Build a 

monitor. Just press two fingers on the Detector’s “electrodes” and 

you're all set. It’s great for parties or even classrooms. The Lie a heal 

Detector can also be used as a biofeedback device by providing » sanauna 1 i ad 
you with a visual and audible indication of how your skin's resis- r= > 


tance is changing—Skip Campisi 
CONSTRUCTION 


42 Build a High-Efficiency Lighting System 
Tired of high lighting bills? Quit wasting electricity on lights that 
don’t work as efficiently as they could; here’s a better option. With 
this system you'll save 90 percent on your monthly lighting bill— 
these are substantial savings you'll notice right away. Build these 
units for both home and office lights and save at both locations— 
Stephen R. Rosenberg 
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39 Recharging Electric-Vehicle Batteries 

Electric vehicles have finally hit the streets, but just how far can you 
travel in them before they run out of battery power? Joinus for a 
look at the methods and systems being put in place to ensure EVs 
get you to and from your destinations—Bill Siuru 


45 All About Amateur Communications Modes 
The technology used by radio amateurs has certainly improved 
over the years; we've really come a long way. Here’s ahistorical 
exploration of the many communications methods used by hams, 
past and present. From Morse code to computers, it’s all right 
here—Karl T. Thurber, Jr. 
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33 Poor Man’s Kirlian Photography 

You can now take electrophotographs using fax machine paper ina 
rather unorthodox fashion, thereby eliminating the need for film 
developing—Nick Cinquino 


CONSTRUCTION 
40 Build a Logic Probe 


With just a couple of chips and a handful of support components, 
you can assemble one of the most useful test instruments in digital 
electronics—Carl J. Bergquist 


45 Build a Duty-Cycle Monitor 

Using a few simple, easy-to-get components, you can assemble this 
useful little monitor, and save your oscilloscope or frequency 
counter for some other task—Skip Campisi 


56 Build a DC Motor Speed Controller 

This easy-to-build circuit allows you to control the rotational 
speed of a DC motor without wasting any of the input power— 
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Learn about how present and emerging technologies are helping to 
ensure that our foot soldiers will return home from their missions 
around the world—Bill Siuru 


48 Electronics Technician’s Day 

In recognition of the skilled electronics technicians of the world, who 

keep our increasingly electronic dependent world humming right all, 

the Society of Certified Electronics Technicians has proclaimed April 

22, 1997 International Electronics Technician’s Day—Barbara Rubin 
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Practice Aid Model CPR 100, Force X Force-Feedback Joystick, 
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33 Build An LED Oscilloscope 


With just a handful of readily available components and a little 
patience, you can build a simple scope that uses several LED arrays 
to form the unit's 20 x 20 matrix display—Carl J. Bergquist 
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Here is a simple timed lamp dimmer switch that allows you to exit a 
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shock when you first turn on your lamp in the morning—Ronald A. 
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41 Getting Started in Robotics 

LIF your local libraries have a disappointing lack of useful informa- 
tion about amateur robotics, this handy guide can help you to find 
the information you need to get started building robotic 
devices—William T. Benson 
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49 Keeping Track of Driving Habits : 
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habits, maintain mileage records, and can even reconstruct events 
leading up to an accident—Bill Siuru 


51 Semiconductor Diode Guidebook 
Here’s a simple guide to help hobbyists truly understand how semi- 
conductor diodes operate so that they are equipped to take full 
advantage of their characteristics—Skip Campisi 
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Projectovision Digital Home Theater, Samsung Compac Theater, 
RF Link Technology Portable Direct Broadcast Satellite, Toshiba 
40-inch TheaterWide Rear-Projection TV, Vidionics Video Tool 
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Sometimes I’d be lost without removable media—Mare Spiwak 
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Get a handle on those time-consuming wire sorting or installation jobs Pop ilar Flectrinics 


with an easy-to-build, two-piece, wire identification system! Using a 
DTMF tone generator (which produces 16 distinct tones) and a tone 

decoder (that identifies all 16 DTMF tones), this speedy tracer makes Automenteriilp lots you eext ook 
short work of your wiring worries—Brian Pliler cenipeian 
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43 The Heartbeat Machine 


This fascinating but simple circuit allows you to keep tabs on the rhythmic 
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rate—Anthony J. Caristi 
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Rather than forcing people to junk those old “smoke generators,” elec- 
tronics manufacturers are now producing retrofit emission-control sys- 
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using a lithium-ion technology—Douglas Page 
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59 The Ultimate Electronic Ruler 


Government researchers at the National institute of Standards and 
Technology in Gaithersburg, Maryland, have developed a ruler that will 
be hard to measure up to! Dubbed the Molecular Measuring Machine, it 
has a range that is 250,000 times greater than that of most scanning tun- 
neling microscopes (STM)—Douglas Page 
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Armed with this simple count-down timer, you can cut your electric 
bills, keeping a greater share of your hard-earned money, even if 
you fall asleep with the lights on or rush off to work each morning, 
leaving all sorts of appliances on until the evening—D. Derek Verner 
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Home automation can help free you from some of those repetitive 
tasks around your home. All you need is an old PC and the PC 
Parallel-Port Relay board, which we'll show you how to build, and 
your home will practically take care of itself—Marc Spiwak 
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A simple four-digit code along with the easy-to-build circuit pre- 
sented here can take the place of your “emergency key. ‘’ Now you 
won't lock yourself out of the house, and you can allow friends and 
relatives to enter when you can’t be there—James E. Tarchinski, 
N8PTG 
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While airbags save lives and reduce injuries, they can also be 
extremely dangerous to small children riding in rear-facing infant 
seats. Read how new technology is making airbags less of a hazard 
to your vehicle’s smaller passengers—Bill Siuru 
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Bring a cyberworld of radio information to your radio shack with 

these handy resource listings. This article shows how to find and 

access amateur radio, shortwave, and scanning information and Page 45 
resources on BB5s, the online services, the Internet, and the World — 


Wide Web—Karl T. Thurber, Jr. 


WWVWeamericanradiohistoryv.com 


sotugijoa}y seindog ‘7661 sequiaides 


Popular Electronics, September 1997 


N 


September 1997 


PRODUCT REVIEW S 


cCOLU 


DEPA 


8 Hands-on Reports 
Data Depot, Inc. FloppyTune Diagnostic Software 


21 Gizmo 

MiniDisc Revisited, Sony Corp. MD BUNDLES, RadioShack Family 
Radio Service Model FRS-105, Oregon Scientific Crossword Pro 
Model LBIO00B, and much more. 


MN S 
ll Multimedia Watch 


New Job, New Products, New Software!—Marc Spiwak 


14 Net Watch 


Downloadable Games—Dan Karagiannis 


59 Antique Radio 
Digging Into the NR-5—Marc Ellis 


61 Ham Radio 
It’s Science Fair Time—A Little Aside For The Start of 
School—Joseph J. Carr 


63 Computer Bits 
Getting Organized, Part II—Jeff Holtzman 


64 = Circuit Circus 
Looking At Optoelectronic Devices—Charles D. Rakes 


68 Scanner Scene 
Tricks And Treats—Marc Saxon 


69 DX Listening 


Tune In Space Talk—Don Jensen 


70. ‘Think Tank 


More From Craig—John Yacono 


RTMENTS 


4 Editorial 

6 Letters 

16 New Products 

20 «Electronics Library 

83 Popular Electronics Market Place 
116 Advertising Sales Offices 

116 = Advertiser’s Index 

116A Free Information Card 


WWW.americanradiohistory.com 


Popular Electronics 


Larry Steckler, EHF, CET, 
editor-in-chief and publisher 


EDITORIAL DEPARTMENT 
Julian Martin, editor 
Edward Whitman, associate editor 
Robert Young, technical editor 
Evelyn Rose, assistant editor 
Teri Scaduto, assistant editor 
Debbie Cybula, editorial assistant 
Joseph J. Carr, K4IPV, 
contributing editor 
Marc Ellis, contributing editor 
Jeffrey K. Holtzman, 
contributing editor 
Don Jensen, contributing editor 
Dan Karagiannis, contributing editor 
Charles D. Rakes, 
contributing editor 
Marc Saxon, contributing editor 
Marc Spiwak, contributing editor 
John Yacono, contributing editor 


PRODUCTION DEPARTMENT 
Ruby M. Yee, production director 
Ken Coren, 
desktop production director 
Lisa Baynon, desktop production 
Kathy Campbell, 
production assistant 


ART DEPARTMENT 
Andre Duzant, art director 
Russell C. Truelson, illustrator 


CIRCULATION DEPARTMENT 
Theresa Lombardo 
circulation manager 
Gina L. Gallo 
circulation assistant 


REPRINT DEPARTMENT 
Michele Torrillo, 
Reprint Bookstore 


BUSINESS AND EDITORIAL 
OFFICES 
Gernsback Publications, Inc. 
500 Bi-County Blvd. 
Farmingdale, NY 11735 
1-516-293-3000 
FAX: 1-516-293-3115 
President: Larry Steckler 
Vice-President: Adria Coren 
Vice-President: Ken Coren 


SUBSCRIPTION 
CUSTOMER SERVICE/ 
ORDER ENTRY 
1-800-827-0383 
7:30 AM- 8:30 PM EST 


Advertising Sales Offices 
listed on page 116 


ABC 
AUDITED 


Composition by Mates Graphics 
Cover by Loewy Design 

Since some of the equipment and circuit 
ry described in POPULAR ELECTRONICS 
may relate to or be covered by U.S. 
patents, POPULAR ELECTRONICS dis- 
clairns any liability for the infringement 
of such patents by the making, using, or 
selling of such equipment or circuitry. 
ond suggests that anyone interested in 
such prajects cansult a patent attorney. 


Popular Electronics 


COVER 


STOR Y 
39 Low-Power DC UPS 


Uninterruptible power supplies have been around for a long time help- 
ing to keep vital business- and defense- related instruments on-line 
and ready to go at a moment's notice. Now you can ensure continued 
operation of your critical electronic equipment during a power failure 
with the Low-Power DC UPS presented in this article—Philip Kane 
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33 Build The FuseSaver 


Use this circuit-breaker-like electronic fuse substitute when 
testing electronic equipment that have operating currents 
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tration of finding replacement fuses, while safeguarding the 
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33 Guitar Amplifier 


Build the “Chrome Classic 50,” which features a 50- 
watt amplifier, “clean” and “crunch” channels, 
adjustable tone and distortion controls, and a 10- 
inch, aluminum-cone speaker, for under 200 
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31 A Hands-on Approach to Op-Amp Basics 
Learn how op-amps operate and how to use them in your own design, 
while building one or more of this trio of op-amp-based circuits 


—Fred Nachbaur 
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Be kind to your four-footed friend by furnishing it witha warm spot to 
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FEATURES 
15 CALLER-ID 

ALARM SYSTEM 
With this complete setup, you'll 
always know when there’s trouble 
at home or the office. It calls you 
at any Caller |D-equipped phone 
number you select—even a cell 
phone—if someone breaks in. 
— Dennis Hewett 


23 THE WATCHDOG 
Protect your vehicle with this easy-to-install alarm circuit. 
— Anthony J. Caristi 


30 ELECTRONIC PADLOCK 
Forget about keys you can lose. Use this cutting-edge digital lock 
instead. — Jon Varteresian 


PRODUCT REVIEWS 


4 GIzMo® 
Mini DV Viewcam, scaled-down WEGA TV, affordable surround 
sound, and more 


6 HANDS-ON REPORT 
Digital Video Recorders—Head to Head 


THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


DEPARTMENTS 


8 PROTOTYPE 
Time-reversal waves, bacteria biosensors, electronic nose 
technology, optical networks, and more 


61 ROBOTICS WORKSHOP 
Using and Hacking Robots with Lego Mindstorms 


63 AMAZING SCIENCE 
Speech-Recognition Interface Circuit 


66 TECH MUSINGS 
PostScript Integration, X-ray Fluorescence, Preventing CD-R 
Blowups, and more 


73 BASIC CIRCUITRY 
Receiver and Detector Circuits 


77 SERVICE CLINIC 
VCRs 


HANDS-ON COMPUTING 


43 COMPUTER SECURITY 

IN THE HACKER AGE 
Our look at hardware and software 
that can help you keep your files and 
data safe from invasion. 
— Konstantinos Karagiannis 


39 PC TECH® 

This Month Featuring: 
Free Web Access Options 
PC Gizmo® 
Putting a Scanner to Work 
Sony Vaio Slimtop PCV-L620 


CD-R Expands 
—— AND MORE 
3 EDITORIAL PS1 PRO SERVICE MAGAZINE 
12 Q&A 81 POPTRONICS SHOPPER 


60 NEW LITERATURE 
72 NEW GEAR 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES——_——— 


15 CUT YOUR PHONE BILL 
WITH THE MONEYSAVER 
Find all those 10-10 long-distance 
codes difficult to remember and 
annoying to dial? Why not let this 
device take care of all that for you and 
make a noticeable change in your 
monthly phone bill. 
— Anthony J. Caristi 


21 TELEPHONE HOLD AND LINE IN-USE PROJECT 
This two-feature wizard takes away the hassle of shared lines. 
— Bill Green 


24 THE CALL DIRECTOR: A_ DISTINCTIVE-RING 
DECODER 

Automatically route calls in your home or office. 

— John Taylor, Jr. 


PRODUCT REVIEWS 


4 Gizmo® 
Executive-style sound system, senior-friendly VCR, pedestal 
speakers, and more’ 


6 HANDS-ON REPORT 
Sega Dreamcast 


-—_——AND MORE 
3 EDITORIAL 
12 Q&A 
30 NEW LITERATURE 
31 NEW GEAR 


— DEPARTMENTS———_———_—_- 


8 PROTOTYPE 
Using Light for Brain Tumor Surgery, Luminescent Biosensors, 
Supercomputers, and more 


36 SERVICE CLINIC 
VCR Troubleshooting and Tape Transport 


55 ROBOTICS WORKSHOP 
Watch out BASIC Stamp ... Here Comes the OOPic 


58 AMAZING SCIENCE 
Piezo-Film Transducers 


61 TECH MUSINGS 
Temperature Measurements, Thermocouple Fundamentals, 
Gambling Simulation, Working with Newsgroups, and more 


67 BASIC CIRCUITRY 
555 Applications 


HANDS-ON COMPUTING———————_ 
43 INTERNET TELEPHONY— 

THE NEXT GENERATION 

The new breed of Net-phone products 
has arrived, bringing with it better 
quality and ease of use. 

— Selina Kyle 


39 PC TECH® 
This Month Featuring: 
Apple’s Wireless Breakthrough 
Finding Anyone Online 
PC Gizmo® 
Home Phoneline Networking 
Compag Presario 5868 
An Affordable Backup Solution 


PS1 PRO SERVICE MAGAZINE 
71 POPTRONICS SHOPPER 
104 ADVERTISING INDEX 

104A FREE INFORMATION CARD 
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FEATURES 


19 CUSTOM LIQUID- 
CRYSTAL DISPLAYS 

Two articles that will help you add 

visual spice to future projects: 


20 LCDs FOR PCs 
Build an interface to display 
PC data on liquid-crystal 
panels. 

— Michael Chan 


27 PROGRAMMING LCD 
GRAPHICS 

Use your new PC interface to bring images to life. 

— Michael Chan 


76 CURING RECEIVER OVERLOAD 


Circuits and other solutions to a radio buff's common problem. 


— Julian Kerr 


PRODUCT REVIEWS 


4 GiIzmo® 
Compact home theater, PC-free photo printer, speaking GPS, 
and more 


6 HANDS-ON REPORT 
Escient TuneBase 100 CD-Management System 


3 EDITORIAL 

12 Q&A 

16 NEW LITERATURE 
81 NEW GEAR 


March 2000, Vol. 1, No. 3 


THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 
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DEPARTMENTS 
8 PROTOTYPE 


Bottled Water in a Box, Acoustic Holograms, Medical History on 
a “Chip,” and more 


33 SERVICE CLINIC 
Keeping your VCR Happy 


57 AMAZING SCIENCE 
Geiger Counter 


62 ROBOTICS WORKSHOP 
Hands On: Using the OOPic Microcontroller 


67 TECH MUSINGS 
Fitting Bezier Curves, Machine-Tool Interface Details, PIC and 
Basic Stamp Books, and more 


72 BASIC CIRCUITRY 
Non-Mechanical Switch Circuits 


HANDS-ON COMPUTING 


39 UPGRADING A CPU 
Squeeze extra life out of that old 
desktop computer. We look at two 
affordable, easy upgrades that will 
have your system buzzing through 
new applications. 

— Ted Needleman 


35 PC TECH® 

This Month Featuring: 
An MPEG-2/TV AGP Card 
PC Gizmo® 
Micron Millennia Max 533B 
Ink Stamps from Graphics 
Browser Timesavers 


= AND MO SS 


PR-1 PRO SERVICE MAGAZINE 
83 POPTRONICS SHOPPER 
120 ADVERTISING INDEX 

120A FREE INFORMATION CARD 
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FEATURES——————"———_—_— DEPARTMENTS 


19 AUDIO PROJECTS YOU 6 PROTOTYPE ~ 
CAN BUILD Saving Victims of Terrorism, Cars as Communications Centers, 


Nanotechnology, Free Net Access On the Go, World's Fastest 


20 AUDIO SIGNAL Ehoryolor, ana'more 


GENERATOR 
Why use generic oscillators to 
troubleshoot audio gear? Use our 
custom device that's fine-tuned 
for this specific task and get 
better results every time. 
— Gary McClellan 


15 SERVICE CLINIC 
VCR Cleanup Problems 


49 AMAZING SCIENCE 
Telepresence 


52 ROBOTICS WORKSHOP 
Using “Not Quite C” to Program LEGO Mindstorms 


24 PC MICROPHONE SWAPPER 


Forget about using little ‘throw-away” mics ever again. This 60 TECH MUSINGS 

interface lets you connect a quality microphone to ycur computer. —_ Pulse Electrolysis Myths, Extracting Acrobat .PDF URLs, Versatile 
— Robert Olds Capacitor Switching, Contactless Charger Update, and More 

29 AUDIO CABLE TESTER 66 BASIC CIRCUITRY 

That noise creeping into your sound system may be a faulty “More Power, Igor!” Working with High Voltage 


cable. Use the Tester to ensure only healthy signal paths exist 
between pieces of your equipment. 


een pbiec alot HANDS-ON COMPUTING 
37 MAKING MUSIC ON A PC 
These killer applications will let you 
create CD-ready songs from scratch, 
or you can simply enjoy yourself by 
playing around with beats and 


PRODUCT REVIEWS =————__-_—_-"——~ melodies. 


— Konstantinos Karagiannis 


4 GizmMo® 
Camcorder Plus, “Big-Screen” Pager, Workout Music, Two- 33 PC TECH® 
Channel Tuner/Preamp, and more This Month Featuring: 
A Studio-Quality Sound Card 
PC Gizmo® 
Aqcess Qbe Personal 
Computing Tablet 
MP3 Secrets 
Converting LPs to CDs 
— AND MORE 
2 EDITORIAL PR-1 PRO SERVICE MAGAZINE 
3 LETTERS 71 POPTRONICS SHOPPER 
11 Q&A 104 ADVERTISING INDEX 
18 NEW LITERATURE 104A FREE INFORMATION CARD 
70 NEW GEAR 
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FEATURES 


29 BUILD A PIC REPLICATOR 
Here's a PIC programmer that doesn’t 
require a programmer to build. Best of 
all, software can be updated to take 
advantage of future PIC technological 
developments. 

—Peter Best 


25 NOCTURNAL FLAME 
This solar-powered night light is a 
fun project that you can build. It 
stores the sun’s energy during the : 

day and turns it into soft “lantern-type” light to guide you 
through the night. 

--Jon J. Varteresian 


41 TWO SIMPLE ZENER-DIODE TESTERS 
Zener diodes can be tough to test. Here are two simple 
testers that you can build. They solve that problem once and for all. 


—Fred Blechman 


PRODUCT REVIEWS 


4 GizmMo® 

Eight-Channel Home Theater, DVD Lifstyle, Scanning in a Snap, 
Stereo Headset for Your PC, Diagnostics Software, iPhone the 
World, HDTV-Ready Direct-View TV, Progressive Scan DVD 
Player, Desktop Stereo, MP3 and Images to Go. 


19 HANDS-ON REPORT 
The Pioneer PDV-LV10 portable DVD player helps make the time 
pass much more pleasantly. 


PR1 ProService Review—follows page 104 
Future of digital electronics. Comments from the FCC Chairman. 
And more. 


THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


DEPARTMENTS 

7 COMPUTER BITS 

Plastic to Plastic, The Final Chapter. How to make your own pro- 
fessional-looking CDs. 


10 PEAK COMPUTING 
Which Windows to Do? What comes next? Windows 2000? 


Windows Millenium? Pros and cons for PC users. 


12 NET WATCH 
Finding MP3s. How to find and acquire these files from the 


Internet. 


15 AMAZING SCIENCE 
Kirlian Photography does not require a camera and produces 


some amazing and dramatic effects. You really need to try it. 


21 PROTOTYPE 

How your home can phone for help. Electric motorcycle this year. 
Really high-speed freeze-frame photos. Non-invasive blood moni- 
tor. And more. 


45 Q&A 
You've got questions? Michael Covington has the answers. 


47 SERVICE CLINIC 
Common VCR problems and how you can solve them with some 
practical technical help from Sam Goldwasser. 


49 ROBOTICS WORKHSHOP 
Tilt sensors are a must if your robot is going to stay erect. Here’s a 


look at how they function. 


58 BASIC CIRCUITRY 
Wall-mounted power supplies. Plug in, turn on, and power up. How 
to use them to power your experiments. 


61 TECH MUSINGS 
Synchros, Selsyns, and accelerometers. Listening to bats. 


Avoiding 404 errors. 


——— AND MORE 
2 Editorial 67 Poptronics Shopper 
3 Letters Inside The Back Cover: 
55 New Literature Advertising Index 
56 New Gear Free Information Card 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES 


29 INTERNET APPLIANCE 


DEVELOPMENT BOARD 

Take some “free” emWare and 
Microchip software and integrate it with 
inexpensive and tricky electronics to 
build your own development system for 
controlling appliances in your home 
from remote locations. 

—Fred Eady 


41 APPLIANCES ON THE 
INTERNET 

Utilities can now “talk” to appliances through the information 
superhighway, allowing your utility company to measure 
demand, forecast load growth, and more. Leam how they do it. 
—Bill Siuru 


45 NON-LINEAR CONFIGURATIONS 

Linear integrated circuits do not have to be limited to linear 
applications; there are a variety of non-linear services that 
these useful devices can perform.—Joseph J. Carr 


51 HIGH-VOLTAGE GENERATION 

How to turn low-voltage AC into very high DC voltages. All it 
takes are a few readily available components and some techni- 
cal know-how. 

—Bill Cody 


PRODUCT REVIEWS 


4 GizmMo® 

Portable LCD Photo Album; Wireless Inter-tainment System; CD 
Recorder; e-Mail Traveler; Mobile Scanner; In-Dash MiniDisc 
Receiver; DVD Player; Human/Solar-Powered Radio; New 
Desktop Computers. 


—— AND MORE 
2 Editorial 
12 New Literature 
18 Letters 
27 New Gear 


7 HANDS-ON REPORT 
Night Owl Optics Explorer NOX3, a night-vision scope that com- 
bines starlight amplification with an infrared illuminator. 


PR1 ProService Review—follows page 112. Electronic 
Service Survival Solutions; Schemes Against Your Business; 
Define Your Market. 


DEPARTMENTS 


9 COMPUTER BITS 
Graphics on the cheap: How to get the graphics you need and 


how to process them to get the results you want. 


13 PROTOTYPE 
Spinning Gold into Electronics; Holographic Optical Data Storage; 


Clues to Astronomical Mysteries; Liquid-Crystal Display Panels. 


20 AMAZING SCIENCE 
Making exposures with our Kirlian photography equipment using 
sheet film and cameras. 


23 SERVICE CLINIC 
Solving the most common VCR play and record mechanical prob- 


lems with some practical technical help from Sam Goldwasser. 


57 Q&A 
You've got questions? Michael Covington has the answers. 


61 ROBOTICS WORKHSHOP 
More on the BasicX-24 microcontroller and using it with radio-con- 


trol servos. 


66 TECH MUSINGS 
Using transfer functions; lithium polymer batteries; understanding 
non-linearity; algae hydrogen source; and more. 


72 BASIC CIRCUITRY 
Experiments with infrared LEDs, transistors, and phototransistors. 


77 Poptronics Shopper 


Inside The Back Cover: 
Advertising Index 
Free Information Card 
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FEATURES 


29 AHIGH-POWERED 

TESLA COIL 
Everyone loves high-voltage equipment! 
The sheer excitement of man-made 
lightning and the smell of ozone instill 
awe and wonder in anyone who has 
witnessed this equipment in operation. 
Our Tesla coil is large enough to throw 
30-inch sparks. 
—Aobert lannini and hye 
Chester H. Lawrence er i 


43 CALL ALERT 

Unsolicited telephone calls can be very frustrating. One solution is 
to turn off your phone’s ringer when you don’t want to be dis- 
turbed. Give your friends a secret code, and they can let you know 
when they are calling. 

—Raymond C. Buck Il! 


48 PC KEYBOARD 

Learn how the IBM AT keyboard works. With that knowledge, you 
can recycle old keyboards into a new project, add one to an exist- 
ing device, or even build an input device that can take the place of 
a keyboard. 

—Craig Peacock 


PRODUCT REVIEWS 


3. GIzMo® 

Digital-audio player, wireless modem, voice-controlled car stereo, 
two-way family radio with weather reports, laptop carry case/desk, 
all-in-one boombox, digital-video camcorder, Internet streaming- 
audio broadcaster, high-definition receiver/computer monitor, sig- 
nature digitizer. 


July 2000, Vol. 1, No. 7 


fronics 
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PR1 ProService Review—follows page 103. 
The 2000 National Professional Service Convention, building great 
Web sites, and more. 


DEPARTMENTS 


6 COMPUTER BITS 
Film at 11. Ted Needleman scans and digitizes film slides to store 
them on a disk. 


9 NET WATCH 
Joe Black takes a look at various services for making free or low- 
cost telephone calls over the Internet. 


15 PROTOTYPE 

Neural-network avionics, quantum computers, high-performance 
search-engine chips, microgravity-generated optical fibers, com- 
puter-security protocols, and thunderstorm detectors. 


20 AMAZING SCIENCE 
Learn the basics of superconductors from John lovine in prepara- 
tion for some super-cold experiments. 


24 Q&A 
You've got questions? Michael Covington has the answers. 


59 SERVICE CLINIC 
Sam Goldwasser discusses VCR sensors. 


62 ROBOTICS WORKSHOP 
Gordon McComb shows you how to use DC motors. 


65 BASIC CIRCUITRY 
LEDs for fun and “prophet” with Charles Rakes 


——— AND MORE 
2 Editorial 71 Poptronics Shopper 
12 Letters Inside The Back Cover: 
55 New Gear Advertising Index 
57 New Literature 


Free Information Card 
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FEATURES 


29 TRAIN YOUR PETS WITH 


THE SCATCAT 
Although you might love the four-foot- 


ed, fur-covered members of your 
household, they sometimes decide that 
they're allowed to go wherever they 
want—even if it’s a “no-no” area like the 
kitchen counter, the dining-room table, 
the living-room sofa, or if Kitty likes to 
play “Godzilla” on the toy-train layout! 
Animals aren't dumb; they’re clever 
enough to realize that they can “get 
away with it” if you’re not around—especially at night. This 
month's cover story describes a training device that will sound a 
high-pitched alarm and flash a light whenever an animal enters a 
“forbidden zone.” After a few startling episodes, even the most 
stubborn pet will “get the hint!"—Russ Shumaker 


39 SOLAR-CELL INVERTER 

Solar cells are a wonderful, non-polluting source of electricity, but 
the voltage that they put out is too low for most transistor-based 
circuits. With this device, you can boost the voltage level of any 
solar cell to usable levels.—Fred Nachbaur 


42 ALL ABOUT ELECTRONICALLY-TUNABLE 

ACTIVE FILTERS 
Active filters, being one of the fundamental circuits in electronics, 
are even more valuable if you can change their response with a 
control voltage. Learn how they are designed and work with this 
“hands-on” approach using tested designs.—Ron Tipton 


PRODUCT REVIEWS 


3 GiIzmo® 

Network Walkman, direct-view HDTV, wireless e-mail, clock radio, 
still/motion digital camera, THX-certified speakers, music soft- 
ware, portable tablet computer. 


— — AND MORE 


2 Editorial 

11 Letters 

51 New Gear 

55 New Literature 


August 2000, Vol. 1, No. 8 


‘ite 


DEPARTMENTS 


6 NET WATCH 


Joe Black uses the Net to buy cellular-telephone service. 


8 SURVEYING THE DIGITAL DOMAIN 


This new column by Reid Goldsborough touches on the subjects 
that affect every computer user, neophyte and power user alike. 
This month he takes a quick look at computer viruses and alterna- 
tive operating systems to the one that came on your computer. 


14 PEAK COMPUTING 
Ted Needleman sets your machine on FireWire as he explores 
high-speed data-transfer busses. 


17 PROTOTYPE 

Polymers for high-speed communication, new-generation batteries 
for an electric motorcycle, "intelligent’” robot competitions, medical 
imaging technology, and atom traps. 


22 Q&A 
Michael Covington answers your most perplexing questions. 


25 SERVICE CLINIC 
Sam Goldwasser digs deeper into VCR control problems. 


60 BASIC CIRCUITRY 
Charles Rakes races to the finish line with this marathon of simple 
circuits. 


16 HANDS-ON REPORT 
Keyspan 4-Port USB Hub. 


65 Poptronics Shopper 
98 Advertising Index 
98A Free information Card 
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FEATURE 


36 VIDEO-SIGNAL GENERATOR 
FOR NTSC OR PAL 
Working with video equipment can 
mean the occasional readjustment to 
your equipment to be sure that every- 
thing is in top-notch condition. With this 
simple circuit, aligning a television for 
proper color reproduction is a snap. 
What's more, the same circuit can out- 
put NTSC- or PAL-format signals by 
changing a handful of simple parts. 
—Thomas Gould 


43 LOOKING FORWARD TO DTV 

In just a few short years, your television set is going to explode! 
While that description is more figurative that literal, the day is fast 
approaching where today’s TVs will stop working, never to display 
a Soap opera or newscast again. What we're referring to is the 
coming of digital television, or DTV. With all of the controversy 
surrounding the rollout of the new broadcast standard, we take a 
look behind the scenes at the technology that gives DTV its edge. 
After all, aren’t you curious how they plan to squeeze a high-defi- 
nition picture and 6-channel surround sound into the same band- 
width of today’s television signals? In this first of two parts, we 
discuss video and audio encryption and compression. 
—Geophrey McComis 


51 A COLORBURST-BASED 


FREQUENCY REFERENCE 
How many times have you tried to set up a frequency counter or 
an oscilloscope only to be frustrated by a lack of a stable, accu- 
rate frequency standard? With this circuit, such a reference stan- 
dard is no farther away than the closest television-broadcast sig- 
nal.—Thomas Gould 


PRODUCT REVIEWS 


3 GiIzmo® 

indoor/outdoor speakers, electronic spelling dictionary, home- 
theater transmitter, USB-to-printer adapter, PCMCIA adapter for 
desktop PCs, Minidisc player, radar-detector/compass/safety-alert 
system, interactive television, inkjet printer, home-theater bundle. 


— —AND MORE 
2 Editorial 
26 Letters 
28 New Gear 
30 New Literature 
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DEPARTMENTS 


6 PEAK COMPUTING 
Ted Needleman digs deep into an old Celeron-based system in an 
attempt to breathe new life into an aging warhorse. 


9 COMPUTER BITS 
On the home front, Ted Needleman gets around to squeezing tons 
of papers onto CD-Rs. 


12 SURVEYING THE DIGITAL DOMAIN 
Reid Goldsborough strikes it rich with free Web-design services 
and free on-line encyclopedias. 


17 PROTOTYPE 

Detecting smashed atoms, detecting land mines, detecting nuclear 
weapons, detecting cholera outbreaks from space, cockpit retrofit, 
kiddy phones, and network-service standards. 


21 Q&A 
Michael Covington offers answers to the latest batch of perplexing 
questions. 


55 AMAZING SCIENCE 
Experience chills and thrills as John lovine performs some cool 
superconductor experiments. 


58 ROBOTICS WORKSHOP 
In this “lost episode,” Gordon McComb reveals the hidden secrets 
of the BasicX microcontroller. 


62 SERVICE CLINIC 
Sam Goldwasser takes control of VCR control-system problems. 


65 BASIC CIRCUITRY 

All aboard with Charles Rakes as he builds simple circuits to test 
components. Download the circuits from www.electronicswork 
bench.com/poptronics and play with a “virtual workbench” on your 
computer. 


71 Poptronics Shopper 
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FEATURE 
29 AN FM/TV AUDIO RECEIVER 


How many times have you missed a 
favorite television program because you 
just couldn't get to a screen? Perhaps 
you were in the kitchen or garage or 
working outside. You couldn't (or didn't 
want to) stop what you were doing, but 
the task was mindless enough to make 
television a welcome distraction. Now 
you no longer need to worry that you 
set the VCR properly. This small, bat- 
tery-powered receiver can fit in a shirt 
pocket with the right case. By changing a few select components, 
you can tune in different TV or FM-radio bands. What better way 
to pass the afternoon than listening to soap operas while weeding 
the garden?—Anthony J. Caristi 


37 LOOKING AHEAD TO DTV: PART 2 17_ PROTOTYPE = 
The first part of this technological look behind the scenes of the Telescope mirrors, compressing medical images, rewritable DVDs, 


digital-television standard took the video and audio signals, digi. “ight- and left-handed nanoclusters, software for “designer genes,” 


tized them, compressed them, and squeezed them down to a a history of “green” chemistry. 
fraction of their original size. This month, we chop them up, pack 21 Q&A 
them together, and send them out over the airwaves to appear 


soon on a digital television near you.—Geophrey McComis Problems and their solutions from Michael Covington, the 
3 Poptronics “Answer Man.” 


45 GETTING INSIDE AN NCO 51 ROBOTICS WORKSHOP 


Numerically-controlled oscillators are usually unsung heroes Gordon McComb’s position on servomotors in robotics... depends 


Pale ieete ae eye Siete er eniecee: 2 on the size and accuracy of the unit! After he shows you how to 
designed, you get your hands dirty by building an actual NCO work with them, you can choose a position of your own—or make 
from discrete parts—a learning experience much more valuable them free-wheeling. 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


DEPARTMENTS 
6 NET WATCH 

Kick tires, peek under hoods, and “test” shocks as Joe Black 
shops for a new car on line. 


8 SURVEYING THE DIGITAL DOMAIN 
Before Reid Goldsborough tries out Web-based applications, he 
tells you how your PC is out to get you—physically. 


11 COMPUTER BITS 
Ted Needleman ties every computer in the house together with a 
“network in a box” kit. 


13. PEAK COMPUTING 

When Ted Needleman gets tired of crawling around the back of 
his computer to access the ports, he brings them “up close and 
personal” with some handy port-replication hardware. 


than buying a single-chip device off the shelf—Tom Napier 55 AMAZING SCIENCE 
John lovine “wrecks a nice beach” with a circuit to “recognize 
PRODUCT REVIEWS peal i 
® 
3. GIZMO 60 SERVICE CLINIC 


“Top-end” CD Player, mood lights, handheld GPS system, flat- 
screen monitor, digital-audio jukebox, wireless GyroMouse, emer- 
gency batteries, multi-channel speaker system, TV/VCR combina- 


tion, Internet privacy software. 63 BASIC CIRCUITRY 
Tum off those sirens! Charles Rakes is alerting us about alarm circuits! 


Sam Goldwasser takes control of your VCR's play and record 
problems. 
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DEPARTMENTS 


11. PROTOTYPE 

Airborne laser mapping, virtual medical system, moiten-glass mea- 
surement system, high-speed fiber-optic laser, judicial video-con- 
ference system, and tracking the Los Alamos fire aftermath. 


FEATURES— 


25 ELECTROSURGERY 

When we think of “electronics in the oper- 
ating room,” the usual impressions are of 
sophisticated monitoring devices that keep 
track of the patient's vital signs, alerting 
the doctors if any reading deviates from 
the “norm.” Suprisingly, one of the most 
basic electronic/electrical inventions to 
assist the surgeon is an “electric scalpel” 
that cuts flesh by means of a high-voltage, 
high-frequency signal. What's more, this 
device has been used in hospitals for 
longer than you might think! Learn the “hows and whys” behind elec- 
trosurgical units in this fascinating peek behind the sterile curtain.— 
Albert Lozano-Nieto, Ph.D. 


15 COMPUTER BITS 
A starry-eyed Ted Needleman examines some heavenly bodies 
with computer-controlled telescopes. 


20 SURVEYING THE DIGITAL DOMAIN 

The Web helps those who help themselves. Reid Goldsborough 
shows you how to help yourself to knowledge about the Internet in 
order to build a better Web site. 


33 NET WATCH 
29 AF/RF SIGNAL CHASER Joe Black buys toys ... and then tries to get them fixed. 


When the ‘weak link” breaks in a chain of audio or RF circuits, it can 43 Q&A 
be difficult and frustrating to find the spot where traffic stops. Instead 
of chasing your tail, you can use this device to sniff out any audio or 
radio-frequency signal, giving you a great advantage in the “fox and 
hound” game that has plagued repair technicians through the years.— 

Netwon C. Braga. 49 AMAZING SCIENCE 


Go on, ask away; Michael Covington has the answer to your most 
puzzling dilemmas. 


John lovine muscles his way into the world of air muscles. 


38 TUBE AMPLIFIER BIAS CHECKER 53 ROBOTICS WORKSHOP 

The vacuum-tube-based amplifier has been a staple of musical instru- _ Exnioring the basics of robot “brains” with our resident electro- 
ments since the development of amplified instruments. The venerable — mechanical reanimator, Gordon McComb. 

tube has also enjoyed a resurgence in the home-stereo market over 

the past few years owing to its “warm-sounding” distortion charactens- 57 SERVICE CLINIC 

tics when driven to its limits. One problem with tube rigs is setting the Sam Goldwasser mops up last month's battle by tackling video 
bias and balance of the output circuit. If that isn't set correctly, the AMP _ recording and playback problems in VCRs. 

will sound horrible and the output tubes will burn out faster. Here is a 

fast and—more importantly—safe way to read the bias currentofany 61 BASIC CIRCUITRY 

standard amplifier. Not only is it easy to get an accurate reading of the — Spoji} a would-be burglar’s “party” with more of Charles Rakes’ 
bias setting, the procedure doesn’t expose you to dangerous high volt- alarm circuits. Download the circuits from www.electronicswork 
ages.—Gary McClellan bench.com/poptronics and play with a “virtual workbench.” 


PRODUCT REVIEWS — 


7 Gizmo® 
Digital camera, VHF/UHF antenna, CD recording deck, home-theater projector, multimedia monitor/receiver, DVD development system, 
portable media player, camcorder tote bag, Hi8 camcorder, surge protector. 
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FEATURE 
25 A TALKING TOY- 


TRAIN STATION 
Sound and animation have been a part 
of toy trains since the technology 
advanced far enough to make such 
enhancements possible. Unfortunately, 
the early attempts, while very effective, 
were not always practical. Here’s a way 
to update an American Flyer concept 
from its pre-WWII record format 
(“‘Daddy, what's a ‘record’?”) to modern 
solid-state voice-recording-and-playback chips. 
—Dennis Eichenberg 


27 INSIDE A FURBY 

Who would have thought that a simple electronic toy that does lit- 
tle more than act “cute” (or annoy as the case may be) would take 
the world by storm? That's just what the Furbys have done. You 
can get them in a range of colors and special editions. Come with 
us as we peel back the fur and expose their secret inner work- 
ings.—Julian Edgar 


32 THE GAMEENHANCER 

Don't you hate finding out that board games are frequently dull 
and boring compared to the television game shows that spawned 
them? If you're the “MC” in a game, how can you make a fair 
judgement call as to who raised their hand/shouted out/squeezed 
their “clicker’ first? The GameEnhancer takes the guesswork out 
when determining who goes first—and includes programmable 
background songs you can code yourself. What’s more, it makes 
a great PIC programmer as welll—Steve Henry 


PRODUCT REVIEWS 


7 Gizmo® 
PlayStation 2, MP3 player, MP3 carrying case, underwater cam- 
era system, flat-panel monitor/TV, handheld personal two-way 


communicator, Microsoft games, satellite dish for RVs, and a color 


THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


DEPARTMENTS 


5 PEAK COMPUTING 
Ted Needleman sheds some light on optical-drive upgrades. 


10 NET WATCH 
Chris Lamorte gets root privileges as he shows you how to get a 
top-level domain of your own. 


13 SURVEYING THE DIGITAL DOMAIN 

Scrap your PC for a Net Appliance or replace it with the “latest 
and greatest?” Reid Goldsborough gazes into the next millenium 
of computing and reports his opinions on the matter. 


21 PROTOTYPE 

Off-the-shelf supercomputer clusters, next-generation planetary 
rovers, back-up warning devices, self-synchronizing pendulums, 
and piracy-resistant digital-video systems. 


46 Q&A 
Michael Covington serves up a cornucopia of solutions to some of 
our readers’ “real stumpers.” 


49 AMAZING SCIENCE 
John lovine plays with “the world’s smartest metal.” 


53 ROBOTICS WORKSHOP 

Instead of stumbling around in the dark, let Gordon McComb show 
you how to add collision-avoidance and detection circuits to your 
robot. 


57 BASIC CIRCUITRY 

Charles Rakes combines last month's alarm circuits into a full- 
fledged security system. Download the circuits from www.electron 
icsworkbench.com/poptronics and test them on a “virtual work- 
bench.” 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES—W¥—-_____L________ DEPARTMENTS 


25 ULTRASONIC MOTORS 
Everyone knows that electric motors 
turn electricity into magnetism that 
turns the rotor, right? Well...not really. if 
your motor turned electricity into a puls- 
ing surface at ultrasonic frequencies, 
you'd have an ultrasonic motor, of 
course! Learn about these fascinating 
devices and how they just might play an 
important part in your future. There’s 
even enough general advice provided 
to build your own USM.—Jim Van Laarhooven 


31 VIRTUAL RETINAL DISPLAYS 

Small portable displays have gone from helmet-based units made 
famous in the video arcades to small cubes suspended in front of 
one eye. The next generation now being tested is built into a pair 
of glasses—the ultimate “stealth” display (short of the yet-to-be- 
invented biological implants popular in science fiction and movies) 
that doesn’t block your vision.—William Siuru 


33 AN RF FIELD-STRENGTH METER 

Electromagnetic fields are all around us. Study after study is start- 
ing to suggest that there is some danger in the higher frequencies 
that are increasingly found in our latest gadgets. Find out how 
strong a radiated field can be with this simple hand-held unit.— 
Rudolf F. Graf and William Sheets 


PRODUCT REVIEWS 


e 
9 GIZMO® 
High-resolution digital camera, dual-tray CD recorder, digital vehi- 
cle compass, hands-free adapter for cell phones, thunderstorm 
detector, in-wall home-theater speakers, ultra-tiny .MP3 player, 
DVD-RAM drive, reusable CD labels, plasma flat-panel display, 
and a computer-free Internet audio player. 


14 HANDS-ON REPORT 
Aqcess Technologies Qbe Cirrus tablet computer. 


5 NET WATCH 
Get ready for some “death and destruction” fun as Chris LaMorte 
looks into the world of BattleBots. 


12 PEAK COMPUTING 
Ted Needleman offers guidance on whether to keep riding the 
upgrade merry-go-round. 


21 PROTOTYPE 

Self-driving vehicles, full-scale airport simulator, environmentally- 
friendly batteries, new micromachining methods, and finding a new 
type of greenhouse pollution. 


41 Q&A 
Michael Covington’s final curtain calt of Qs and As. 


44 COMPUTER BITS 
Join Ted Needleman as he uses software and hardware to gaze at 
the night sky. 


47 AMAZING SCIENCE 
John lovine designs and builds some neat Nitinol-based toys. 


51 ROBOTICS WORKSHOP 

If friends describe your robot as a “bull in a china shop,” Gordon 
McComb can help fit some collision-avoidance sensors to your 
pride and joy. 


55 BASIC CIRCUITRY 
If youre in the area, Charles Rakes’ proximity sensors will find you. 


58 SURVEYING THE DIGITAL DOMAIN 
Looking to spend your money on-line? Reid Goldsborough has 
some good advice on both e-tailing and auctions. 


—-AND MORE 
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FEATURES 


Spates and 


29 THE ALTA PRO 2000 

One secret to adding more features to 
projects while keeping parts count and 
size small is to use programmable 
microcontrollers and microprocessors. 
But there's another way to keep things 
small: programmable-logic devices. How 
do you program them? Our PLD pro- 
grammer can handle the task, now or in 
the future. It's versatile, expandable, 
and obsolescence-proof.— 

Robert G. Brown 


25 FILTERING AGAINST EMI/RFI 

There are times when simple shielding is not enough to protect 
sensitive circuitry. How do you protect your project when you must 
have wires connected to it? We take a look at the different paths 
electromagnetic interference uses to sneak into the “inner sanc- 
tum” and spoil the party and how to protect against those intru- 
sions.—Joseph J. Carr 


37 ANALOG MEMORY MODULE 

if you've tried troubleshooting ultra-fine circuit traces or twisted 
yourself into a knot to reach that test point deep in the heart of 
your TV, you know the frustration of watching where your test 
probes are while trying to read your meter's display. This simple 
add-on device grabs and holds the voltage for reading at the test 
site or back at the bench.—Stanley J. York 


PRODUCT REVIEWS 


13 GIZMO® 

FSR radios, DVD/MP3 player, Game Boy holster, outdoor plant 
pot/speaker system, ultimate electronics carry bag, translucent 
“boombox,” wireless modem phone jack, easy Internet-access 
mouse, report-writing software, magnesium-chassis notebook 
computer, and an all-in-one office machine. 


—— AND MORE 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


DEPARTMENTS 


8 PROTOTYPE 

Cars with 42-volt automotive electrical systems, fuel cells, and 
other energy innovations. Also, a look at the latest research from 
university and private industry research labs. 


17 NET WATCH 

'f you surf the Web, you never have enough bandwidth. Chris La 
Morte looks at some wideband alternatives to the “antique” analog 
modem. 


19 SURVEYING THE DIGITAL DOMAIN 
Plug into the “world community” with Reid Goldsborough’s advice, 
including how not to spam! 


21 COMPUTER BITS 
When Ted Needleman’s house lights go out, he can bask in the 
glow of his CRTs with the aid of UPSs. 


23 PEAK COMPUTING 
Get the “big picture” as Ted Needleman checks out the scanner 
scene...flatbed image scanners, that is. 


45 Q&A 
Introducing the “new kid on the block,” Dean Huster. 


49 AMAZING SCIENCE 
John lovine juices up some fuel cells. 


54 SERVICE CLINIC 
Tired of watching “silent” movies on your VCR? Listen to Sam 
Goldwasser's advice on VCR audio problems. 


57 BASIC CIRCUITRY 
Charles Rakes gets “up close and personal” with some more prox- 
imity sensors. 


61 Poptronics Shopper 
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FEATURES 

DIGITAL DOGGIES .......... 22. e eee e eee sno sigy sind auoder aueitenayeha./olt cee eee eeeev eee « Mort Collinsworth 28 
Can either contender unseat, out-beg, or over-rollover the current champion, a real live dog? 

THE EXECUTIVE BDM ................. 2 OS atS oo Byes Saath SUR o Mes +. eeees» Ursula R, Kidden 31 


This desktop device demonstrates some of the non-obvious aspects of working with the LEGO MINDSTORMS Robotics 
Invention System. 


EVEBOD .ac.5 miiscncce mie wenys miei ee olin ararerens eveuaverenenenaieya Siip< axeie oe «ene Sms: Berm niace Robert Lang and Steve Thompson = 37 
Adding vision to Parallax’s BOEBot might seem a simple task, but the obvious way is not always the best way. 
SCIENGE-FAIRIBOD ais sse-ess ethers a pew lesevmere See 02 see sie eee Mie vO See ae ont Semcon eer eeeee eS John Bachman = 43 


In this piece of short fiction, two cousins need a project for the high school Science Fair. 


PRODUCT REVIEWS 


HANDS-ON REPORT .........------00 ee érestalvormaies @ avaustias aie swiss ere ene shapes teers) aialSuage ahs oftee aw Bye taps ee 2 
BOEBot educational kit from Parallax, Inc. 
GIZMOS myaiecepecesya msi co wine munen tonnes jo, 5 dye rege tar ele ye epee Soe sage cee eye aperats ieee Mace other eo Mts SE. 15 


Robotic toy pets, robot construction system, video-conferencing hardware, personal-organizer software, portable MP3 play- 
er, e-mail-assistant software, and screen-magnifying software. 


DEPARTMENTS 

PROTOTYPE as x Secon S%0 8 repel ke Nala ale «Ts SMOG w a negate oS Mee Se aT. a Ste Pes Bes EN a 8 
Robot Control via brain implants, NASA space-faring “snakebots,” videophone tests, new techniques for measuring age, con- 
truction-site safety, fingerprint-recognition hardware, data-storage devices, weather prediction, Web-based skeletons, and 
new cleaning techniques for 1C manufacturers. 


INET WATCH hes sates: acto c sb ersincesin ese xt hom tes ote, crane eirm hp feta 19 (Ose vote ieeremaeneUE we ieheNSueNe eyahorsmmmeraneNsERt oN ree ..- Chris La Morte 19 
In Search Of Robots: a smattering of Internet sites on our electromechanical friends. 

SURVEYING THE DIGITAL DOMAIN .............. ween eee eeeeseeeeseezesrese se Meid Goldsborough 21 
Searching the Web for the best deaf? See how easy it is with a “shopping (ro)bot” 

COMPUTER BITS ........----22scneeeeees sgeunnene: < saeyexnre, anains ayers sete e eee wen aeeceens 100 Needleman 23 
Turn a house into a giant robot with the help of some X-10 controllers. 

PEAK: COMPUTING a:ic wicca oss 9: = ssenexens suerenensnanansye eye sone eye wie coysispeyarenmrsrenbyaneiiavere eyecare »..++. Ted Needleman 25 
LEGO MINDSTORMS robots are given the gift of sight with the Vision Command add-on package. 

Ea iS sists gece Sac tnt 4 in nine ay wo Ke Sma exiesieisy o Jenny sasdenshexetemsnnyoacuegeneusnie, opesmue) a pasiags *asKsn Spaugegs Dean Huster 47 
There are many “head-scratcher’ questions that are very applicable to the robotics world. 

AMAZING SCIENCE... cin o-oo: aemcesececnce, n suenenecoyeienenensnshis eheuennedoneseceneneae: « sipiep Sasigausigs Obed “aise S-aysee aps aaapr nce John lovine 51 
Recreate an early behavioral-based robot. 

ROBOTICS WORKSHOP... 0... ce eee ee eee ee tee tree e wee eeeeene Gordon McComb 55 
Put the “fun” back in robot design and construction with CyberK’NEX. 

SERVICE CINIG co: Sin tose: o> sess tous ve: Sa: saihs Gar0-in jap ig es a josie gp se 8s cays wri Saray win yeeca's oS upregere de oe S Sam Goldwasser 57 
What to do when your mechanical buddy goes on the “fritz.” 

BASIC CIRCUITRY ........ 00. eee eee eee HG eS seco 8,0 hha Phe A ee etc éseeeses+e+ Charles D. Rakes 61 
Basic motor-control, light-sensing, and balance-sensing Circuits for ‘robots. 
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FEATURES 

Lee VS oo ica ceschacoaregetascecctocscenssiccacse chisuaretessueratevont ie ites cence ee Conrad Hoffman 29 
Recycle those old laptop displays into electronic windowshades. 

ELECTRONIC PUMP CONTROLLER........cc.ssssssscosscessscscossnsrsesessescesesorsesesaccorsesessecerseserecsuseseseseesees James J. Barbarello 35 
Replace the mechanical sensor on your sump pump with a solid-state unit—no moving parts! 

CHICKEN: LIT TEE AND THE EC O00 os scsc:cdccevcscetsexesessvssasasszcaieeinsconsssoutdeveaseeaievasixcescteacsodaahcelscciertees Shep Scarfuto 42 


How're you gonna keep ‘em down on the farm once they read Electronics Now? 


PRODUCT REVIEWS 


HANDS-ON REPORT .........cccssssseccssssssessscsssassccesesesccensees ose sd aadanueasuuaaucuessssaciaceinssvaisiacers sadcactextestacese seseneassais suecasceaneatsaze 19 
Apple's iMac DV SE 
GIZMO®............05 oddaeasessaneuesvecetnscieacesodssssss saseecasntecswesasn Sécnsacuastss sncuaeaGasacseadsevessccsses sus sasaseuscdadaasads scacaadsaessaves Sisarstsvextsieiase 15 


Touchscreen remotes, LED flashlight, cell phone headset, mini sound system, home-theater receiver, speaker systems, 
Handspring add-on modules. 


DEPARTMENTS 

PROTOTYPE ..........s:scc0000 Roestaces Woniasasactadsssnesein Sisusvascasees Shesneavseers ainanseGeasasssascoueses ecesasavadsssissdsaaseaasea esbsancauravsave sadneanadsassoa 10 
Electric cars, improving energy efficiency, concert-hall recreation, digital-photo-printing kiosk, and more. 

NET WATCH.........0:eccseseeees sap seausadiusatad sadsopcadesessseceacesecsacieesoee souderseiscesvteevacs Seccnscstextestsesn oreneasee aeceveues «Chris La Morte 20 
Web portals—to use, abuse, and run. 

SURVEYING THE DIGITAL DOMAIN...........0:0cccceee: seeusocestas as sussnsadaa suas saateeseassuecsaeceeis rere sseuesReid Goldsborough 22 
Software utilities to protect your PC from hardware failures, software problems...and the Internet. 

COMPUTER BITS.......... Serer seensveuarens etasesdsceasaisnanasaccauncass0asssaedvasatasseussuesses Serre dencededneascasoanvsicexssces Ted Needleman 25 
“Squirting the bird” with satellite-based Internet access. 

PEAK COMPUTING ..........cccee Sistecesstsvatsiecs sesaumuens Sseieessnatdesenaececcsscse sececeses suds adadsasisiens Sasusedaseaasivavseaas Ted Needleman 27 
A sound investment in speaker upgrades. 

GA ss tdcas cates decteis czscesntusssrasescesssezcoceeees soussnencansesnnaceensnaneansrocecnccesusecossnanssecaosscnnasascsncosensassoseasocssaecesensuceras Dean Huster 49 
Old magazines, probes, rods, power supplies and regulators, slide projectors, and more. 

AMAZING SCIENCE ..........ccccsssssccseeesssersesssceas sabsavasts acu tacssassaasavere Sasucuceassvared pusssdacsdeseascaasactenssece cisstaes sstesneea John lovine 53 
Finishing up Grey Walter's “turtle” robot. 

SSE UGE CLIN oi cesses aphacosce nc lnusesdasatyursiuanstiscassassonivasiiueasaisaoasescibe coos thevaseotbiassioee savers lvcviceeas .Sam Goldwasser 57 
Does your picture [chewing gum] get all fuzzy [lose its flavor] when you watch your tapes at night? 

BASIC CIRCUITRY .o..coscscssssisstsscascssessseudestseesiacatactevaesdcecctess sa aveveessee cuvcedecvaradenses eucadadassvesdsetaca sesetaseea Charles D. Rakes 60 


More than you wanted to know atout the CD4017. 


AND MORE 


NEW LITERATURE.............. 
POPTRONICS SHOPPER... 
ADVERTISING INDEX................ 
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FEATURES 
FLUXGATE MAGNETOMETER 
Find iron—sometimes accompanying precious metals—or map magnetic fields. 


YOU'VE GOT MAIL 64029 esses cee ama diame awe we hes HE RE Wie Fe ROTO ON aE ee ee Be Ts Bob Ziller 
Don't run to your mailbox to see if there's mail—let your mailbox tell you! 
TELEMARKETERS’ NIGHTMARE ..................:00::ccecceeeeseeesseeeeeesaeeeeneeseeeeeeneeeeenneneccneeeersresesepareestneeeenninerenss John Carter 


An easy way to get your telephone number off the contact lists. 


PRODUCT REVIEWS 


one ote on Sas cia RENO apa VELA eee |8=8=38=8=0O:~O*O*SC~*~C seeeeneneenennne 


DEPARTMENTS 
Nanotechnology advances, wireless ID, computer recycling, quantum computing, and more. 

NET WAT GH tesssecerasecseccteceawacacccnstecacsevessiersceverseevere es dade eeeyuctetauxtetesteccosersscosearmvescoerek Renfree terre Chris La Morte 
Sharing information (legal or otherwise) with Napster, Gnutella, and “those” programs. 

SURVEYING THE DIGITAL DOMAIN..........+..:.::sssscsessssesesesseesesessssssssesssesesstreteeertnestsssssersesssesees REID Goldsborough 
Finding jobs and planning trips: is it worth the (cyber-) effort? 

COMPUTER BITS ........csccsscssssssesssesseeereeneneessaussancnccseuaneeseeetessesnseecasssesssaesesesersceneausanenaransesseesae@erenaeenas Ted Needieman 
Sharing satellite Internet access through a local network. 

PEAK COMPUTING ........:cecccccecsececesseeecececeeeeesnsnenssnensnensanatdeeeesaesaeeeesseeseesesseeusartsnessensgunanens errrrte Ted Needleman 
Of Mice And Trackballs. 

CRA cicecccecesscssssceussceussesescerssaeesserssaeeesneesareesacseeeeeaeesuecesserassecessvessarsesasensaaeassseenecacuesusceencesusauessesoeaneeseeevanenas Dean Huster 
Greasing potentiometers, radio reception, voice-controlled rooms, home-built surge supressors, and more. 

AMAZING SCIENCE .........0::ccccsccsesecceeeeeeeeeeeeeeseeseneeeeeasasseausesanssasepeacsaupanaccncasasanseseracaeeucseesecepeeeeneeeeannaeannens John lovine 
Enough with talking about fuel cells—let's build one! 

SERVICE CLINIC ...........ccccccccscsccceseccecsccespessccessnsccesteeseenseneeensanecasseesssequetensgeaesnseetrescecusarsenseneemenaaeoens Sam Goldwasser 
When is it worth repairing or just sending on to the “Great Landfill In The Sky?” 

BASIC CIRCUITRY .......c.ccccccsccsceccsesssscessenecenseneseseeenanenaesanetatesscceseseesensssesensoneteneseetensesaceusassnueatorensas Charles D. Rakes 


CD4017-driven display matrices. 


AND MORE 
LETTERS sescsape: sievitnaninenseee {tit titieentiion tere inno ARERR save is creamasncnine atte eae 
YESTERDAY'S NEWS 
NEW GEAR.......sscccsssssscsesssscssseusesssssceeseesesssessssssssanensecenecssssnceancenscsucearenaesnussssaueeacesnesensesessnetacesnenasessesanenasansetans sesenpess 
NEW LITERATURE 
POPTRONICS SHOPPER........scscescsssscosseerseseecsesenes Ne ee 

ADVERTISING INDEX .......sesssesesssssosseeseeeneeeeeesens en ane rcece? 
FREE INFORMATION CARD.. 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES 

THE: LASERs CLINIC o.oo os. 2o2e, ccc odcsotis aaca'ecsse ie cage caedescae0es dea ct'ed bus auc acivesees uxtogesvss ck cetecueueen taaesestaaas Skip Campisi 31 
How to play with that surplus laser without damaging it...or yourself! 

COMPUTING WITHULIGHT 220 .ci52cccecsesecocesctece Pes aet staan eae se duces cevecdadues casseeck eas acsstndeseeccasuotexsansezeseory Kenny A. Chaffin 25 
In development since the early 1960s, optical computers have made great strides toward practical applications. 

HOW I'VE TRIED TO REMAIN COMPUTER ILLITERATE . 0.00... eee cee cee eeeeeeceeeeeeeneeee Laona Gale Knighton 40 


Tips on controlling a modern family while dealing with the “electronic beast.” 


PRODUCT REVIEWS 


GIZMO sos sees soi cccccsceabcdegttvevtscevece sucusucexaauet sauseacceduecsoustsstssuoveevecactevinessscsexe sguudeauccccnarsabesccaseastoasnacceeesse adussesaasaaandastcacnan 15 
Home-theater speakers, portable CD burner, all-in-one remote control, digital-music player, PDA, light pen, image scanner, 
and more. 

DEPARTMENTS 

COMPUTER BITS .....scscccssecsscersccesersscssserscesnecsccesscees a uacbeus ses seus tasdasvecsuaceakesousscesuscasededavascassevess ssssenereeee LOO Needleman 5 
Are e-books finally poised to become the “wave of the future?” 
PEAK COMPUTING ........:ccccscsssssesscnsessecsecenseeseesseeseeesessanseesesseesseaseosnenee isiceuccstssasbandsaiieastsancscens sservseeee 120 Needleman 7 
Got an older laptop that's getting a Dit “ong i in the tooth?” Upgrading selected bits and pieces might be easier than you think! 
PROTOTYPE icc soccccdeccceateseccsccscecsccesscccssccaseccctssacs cccsdsssacecessaese Recsacetia deasweadsveaaees igcteaesasatens itz csaasesscesaaneae Seusesct¢sdseenausccacese 10 
Airborne laboratory, “smart” batteries and related power-storage technologies, new plastics, engine tester, and more. 

NET WATCH ......cccccsssesesessesssessenssnssmeesnenrseansernsenseessassnessesoasenees accasseutette ad daus sicetia dasaues sdasaisentaadssaasecsa ..Chris La Morte 19 
Network-borne computer “diseases.” 

SURVEYING THE DIGITAL DOMAIN...........::scsesssssseseeseseeesens ecuseseveesiee seceseaveti sasizdes daveadtessciscssezan -Reid Goldsborough 21 


Searching for search engines to search the Web for the best Web sites. 

USA ooisciviivantiestsetssietsstyacsvccseuctcatssosandecentuunvecteveasiessvsuevsats oalus ta udedtevevanventuncicsucetactusmstutsveueectecsavasenetuevenesensev DEGNMIUSIOL &43 
Improving clock-radio reception, ating IC Sockets, onaGs with phase splitters, and more. 

AMAZING SCIENCE .........ccssscsssssssenscssecsecsscesensesssnssecssnsssessanes sadcuruceds vas escxeenesfusestaceees sesteatectesetarsecensearenneeedONNn lovine 47 
Buying parts, cutting metal, and actually building two different types of fuel cells. 

SERVICE ‘CLINIC ssvscccccsccateseccaccctesssnasescaceceesdsusesessnsseoasecceacecccsnasscace ocauinuce <ecteas buduauedesawadescecedeansuenes «..Sam Goldwasser 50 
The grand wrap-up on the VCR sagal. 

BASIC CIRCUITRY ............ sou decstues desceuese Sceutacuceaeecsactucsvossucs ccuweiiuasscestesanaztaansccassetdcatasiaca sen tetsuceusceeaessace Charles Rakes 57 
Position-sensing and power-supply circuits for toy...er..."model” trains. 


AND MORE 


NEW LITERATURE 
NEW GEAR...........cccessseeseseees 
POPTRONICS SHOPPER... 
ADVERTISING INDEX............... 


FREE INFORMATION CARD 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES 
TIE MIPX 2000 soos ses eocsscecvcenecs tessa ssalvievicansevdahssiuecstataecasevasnciwessnvecessoscerecceuiicu Rudy F. Graf, KA2CWL, and William Sheets 
The masters of construction and prose are back with another great project—an IC driven FM-transmitter. 


IN-CIRCUIT CAPACITOR TESTER .wsicec:ssccsecccescctccelcscsncsssssvetssocbenaceassevostvasdevensbadosonavandsaseserdcosoventevsssteces Marvin Smith 
You too can test caps right on the board, if you build this handy device. 


PRODUCT REVIEWS 
Hands: On) Report sicescss cise: cdeecossaventatennsnccssxccsacsarancuncusdsccscvusesetesieseseeseceevcissasesessecuasacnasvascuckisseebsvou vaevosees aeuseusssuecenseed 
The Samsung ML-4500 takes its tur upon the chopping block, and, while managing to upset a Tux-man, it survives. 


Enhance your life with electronics ranging from CD players designed for boaters to pen scanners reminiscent of spy novels. 


DEPARTMENTS 
PROPORY PE cccscdecsccceszscoarscasccetscauestuaeseesncuuysucssstsyucelcctacspuvasutescecuecs secs cuss ccccccshcsacutuses sardeeuss socsuse saueushosseaveuscveceusesevecsoaee 
Flashlights that can sense people through walls are soon to be in the hands of law-enforcement agents. 


SURVEYING THE DIGITAL DOMAIN.........c.sscsscsscsosssssccsesnsnessssnsesacseneseecenenscsensnecenesessasseesarsntaneeroes Reid Goldsborough 
Cash gives way to credit, as more and more people are jumping on the virtual bandwagon with Internet trade. 


PEAK: COMPUTING ii rstecicc.tcczeccsrssencecesincnaacevfescoutaessorssebusuacvacs'ecisivocusstseseescadseensanes su sicateess ceeuseus Weiheiaens Ted Needleman 


BAT seccss snecccsstaesassatncsecscncescesasacstesede sovesesdusnadacusn ack savcv danas terebsevar scuss sensu sveasstansebinseesceaceactvtics Ravers dunecenucedsers Dean Huster 
Learn the difference between potentiometers and rheostats and decipher the transistor. 


AMAZING SCIENCE i issee soos consis us cennts cc cozsenscscccseese cov sccs veces acesucvestcoucenteses csv studs sotylvsotacuaaenerdcesevelecdveasetetn John lovine 
All you wanted to know to start programming PICs in your home, but never thought of asking. 


SERVICE: CLINIC sce sescsscecesacesescccsxevcaces sors sasscnuavsscssecucuerticee cata cdeeescceraieecuse. sastycaet cote atenea cates esce ee Sam Goldwasser 
The fine art of troubleshooting intermittent faults is revealed by our resident servicing sensei. 


BASIC! CIRC UNTY see resctas scare oo et eceeta aca cece ons Seotcestce beeactes coer ccaunos tae oey rcs ee ese peewee ea eee Mn Charles Rakes 
Monitoring circuits of various kinds are explained, and their practical uses are explored. 


AND MORE 

EEO TOPRA ME sac sceze ac sscesescpatcasccctsecasasnst arava allt sev asa satiieeacctansctcaws cas Suasboayebasco ara acanabanuateeccuiasstviniornaaeceelaniase 
WE TE RS cist aszcavessunctextn span tecaneremnconastorionn onperenctin 

YESTERDAY’S NEWS sah 
IEW GEA scat Sea casce sa candace scat zene essa ace samosas ta nnirta ince cucas Decca eat aco drad and gap Sb env ale ceisaea duds dauyovachasioasiuason cise 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES 

THE TREMULOUS BEAR ..........cccssssccsssecssssssesssssscessececsscesssecesenseeersncusosscessossusscnsassesstseesnsnseesnscssonaasessnenes Steve Daniels 
Build your own tremolo unit and procuce fully adjustable waveforms to enhance your guitar playing or audio signals. 

VIDEO VIEWERS iiisssscsssvacessssssececocssnsens sesescssceseucesececssccsacscssssiesesbsestosssctesdssscdcssesescecsseseesovesdssssssasscascscees J. Ronald Eyton 
Learn how to construct 3-D viewers that can see in infrared and portray an accurate image of your surroundings. 

WIRELESS CONTROL svsccsscssscescssssosuccsissocnnccsteasessectvocessuescessdavacceoscasvavaseesossacocanexcesoeneveessesnssasecsactaveesas Frank Montegari 


Create your own transmitter/receiver controller pair using this reprint from Popular Electronics, April 1999. 


PRODUCT REVIEWS 
The backpack Triple Play cd-rewriter is put to the test of three-way compatibility. 


Take a look at the latest consumer electronics ranging from Smart Card storage to a clock that predicts the weather. 


DEPARTMENTS 

PROTOTYPE: scisscosesssacssososssstsvoossescossssnscacssevassconosssesesecsesdsséenssesnsseseessasasvnctsessscuexete scdsdbecesascexsecescess avaevavancsansaccsasea eedanveys 
Catch-up on the trends for active systems designed to improve automobile safety. 

SURVEYING THE DIGITAL DOMAIN............:cesssssssreseeeteserenes sdsuedesscaesSeececeases ssgnoiesnsasasvasctsssene sssaeeR@id Goldsborough 
Find out why Internet ads are important for of keeping the Net free. 

PEAK COMPUTING........... sceescurecssuectevcccdacectavescctezs sins saveasesveanesves seeceveee¥e tudes tesceccateatetectescecy sesuedevassceessse Ted Needleman 
Examine the process of installing a new motherboard into your PC system. 

QUA S: iccisisssccnsocseceseee savabscvescussusccsesesssvscenes igcsbdavagsedsseusssvegsssveceous iedusussesudestanstivasccsrees dsescdssacseserascace dedascvenueas Dean Huster 
Our readers ask about electronic design software, ringing circuits, testing transistors, and more. 

AMAZING SCIENCE u.......ccccssseesseeseesseerenee ésnsdcessscczesshccaccacseveccesseese sieabscesdasectacesasessousssace sascsvsditvs sererseenseeee.dONN lovine 
Find out how you can compile code for use in PIC chips. 

SERVICE CLINIC .........csccssssscsersecerene anuussaececusinveties ceaactuvececertacetsitelassstiscesaveguaetreesies a eetedeseayeseevesesus s+..5am Goldwasser 
A well-versed technician gives his advice on troubleshooting capacitors. 

BASIC. CIRCUITRY sicciscssiccsatecevsctecciseccoccsvectveastsccsscsiecercevassoussebereececssaten seuesetascssieditarbersees secdeceveshucsstcred ...Charles Rakes 


Give up your day job and become a full-time beachcomber with the help of metal-detecting circuits. 


AND MORE 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES 

RADIO SIGNALS AND THE GREAT PYRAMID  .u.......0....0 ccc eect tent t eee cba ceaaaceeeeeeeegeeeeeeeeeeenens B.K. Bayles 
A home-grown inventor shares her theory of alternative energy production. 

DATA TRANSPORT THROUGH A SPEEDY WORLD... ce eee etree rete rene eee ieee Elizabeth Jamison 
Take an introspective look at data-transport media. 

SPRINKLER GUARDIAN II ..........cccscceccceceseseneeeseeseeeeeeeeneesaeeaneunecsnsneteeeesesesaeoaseenneeseeseaesauaaeaaseuasaeseasas Walter W. Schopp 


Stop wasting water with the help cf this circuit. 


EXPERIMENTING WITH SMALL FM TRANSMITTERG..............ccssccscnenssseeetteretsesenenssnenenseeeessoneetensees Newton C. Braga 
Now you can get your feet wet with these eight transmitter circuits. 


PRODUCT REVIEWS 
GIZMO sccsvecssscsccscccessscetereccesennoceveosersarennininnieceuseessnsrseeey panieadusauasesieeceebevesssdseseusivususaus vais Perr eceeerTe reece Tete eee err cie 
We have the scoop on CD-RW, digital security cameras, scanners, and more. 


DEPARTMENTS 
PEAK COMPUTING ..........ccccccssececeeeeescceeeeseresseeeeensnscncutensenaee Pee EEE PEEERCERTEPPECECEET SECT CECI PRET CECT TETE TEED Ted Needleman 
Measuring the effects of RAM upgrades. 


PROTOTYPE ......scccccccecceccccceseccescnseesucnssseccnccesuanansateeseeseeseensenseseceasenstensseeessnaneccesansesescsssenceenesocavsesesequateccaneetsseaaanenaaeans 
Using electronics to help clean-up our water supply. 


[=(9)510)] | Chet Re eee ee ee UP coe eee rere Terr it TTP eri T Terre eee Brooke A. Berlin 
Get the scoop on the growing sport of robotic gladiators. 


SURVEYING THE DIGITAL DOMAIN. ...........ccccccesssessscsenenssnceecessessccneessteseceseneenennanenenensqucnsecenanans Reid Goldsborough 
Find out how to decide when and jf to upgrade your operating system. 


Co 17 a eee eer renee ee P Tree T TPCT TERETE Mae Pree TCC Tere eee eecre reece rere Dean Huster 
Our readers are talking about fan controllers, pull-up/pull-down resistors, and measuring resistances. 


AMAZING SCIENCE ...........ccccccscsesessensseecnceeceesesueeeeseneussueusetetereeeeneneensneaenees passant eussacpuandacosaMeccdtamscaccsaceceses John lovine 
Controlling circuits with the PIC microcontroller. 


SERVICE CLINIC Sis csssseviessjcccccccctcecS sasesvercsnccccevenscssscocceaecccssceaSetasusacusecnnedteestessee eee weeeeey SERCO PPEEEeEE Sam Goldwasser 
Discussing electronic flashes used in photography equipment. 


BASIC: CIR GUETRY ssczsoaescce eck ees Sees OSS ea eee ea cee tea ee eee aac aa Secee Sepa zen EME area erEe rR aR neae reETTE TS Charles Rakes 
Concluding the design of metal-detector circuits. 


AND MORE 
EDITORIAL .........s00sese0000 
YESTERDAY'S NEWS....c0.ccsssscssecosssissnssessosssossstnursouteneresnesanveeavecnesseamaneate 

WE TERS xicsenereesornnen accsvecnnrnnien nina eemreem NNN 

NEW GEA Piosssstsrcsecassccescxcusseussnanseivavacaerssnennarousennssanonerianrstiveneseuscennennsterntednantnanegneceanennercondicazaiifiasaes 
NEW LITERATURE. ecesccxcecsers2esccntbceecaconsnensonvereansicannssssasncesseenseneraaneeo i HSiSWiousSEeaan qguvereucslstia 
FREE INFORMATION CARD 


POPTRONICS SHOPPER............... a 
Fr ea WN Fass center pcrveree greener ce meee gore secvanrperiieviniah east Eo TOE 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES 
PUMPKINISARE TY: CAGE Ti 22st ceeics ose eo rere acc, tem ree ae oar ah Mca el geet EUS Ra Thomas A. Barker 
Use this flickering LED circuit to light your Jack O’Lantern. 


AM/SHORT-WAVE CONVERTER .........sc:c2ssssecesssssssssesssesesssssesenssstcesseasssssseatsctaseccaesetaraseseesuesessssngeneeneenesara Bill Donofrio 
Convert your portable AM radio into a SWBC receiver. 


PRODUCT REVIEWS 
Digital pre-amps, miniDV camcorders, and Internet copyright software are all inside. 


HANDS ON REPORT............ echacaseusesnentequensccsccrenaccerssa dsseuues sasenccoacs écvenucencesesavecscsas aveanades tacsenecccosen Scisssscsavsesesse seseseusnea 
We review the versatile DiskOnKey storage device. 


DEPARTMENTS 
PROTOTYPE ...... Gaeceeceee Seeessbersoes iis saudaedcascedeoncessdesseasaetgesvasececeeeacscs Shavadesaetacdanceccesse aisacedeccesasscaacsecviecccssuesseess essa ssvensszenvads 
The Army’s SmarTruck is a multi-technology powerhouse. 


TECHNOSCOPE.......c.ccscserseesseees adubsbacecdacvsssesuese siecssuseusessovescdsenseseaessc sddesessevacestessaes saseeseaseesaseneseneeeeesElizabeth Jamison 
Learn about the history of the Internet. 


PEAK: GOMPUTIN Giessiicsssceseccsccctacssccasicccesasencsesssetsoeasdvextader suxeten sotasseees uarisuicanc aastatax vecsseeas itech uideeiees ... Ted Needleman 
Examining the latest trends and capabilities of video cards. 


SURVEYING THE DIGITAL DOMAIN............scssssssssessssssssesessssssccoesseseseousecensestersesanenessasans Sassabaatases Reid Goldsborough 
The marvels of shared computing and surge protection. 


SCIENCE: FACT OR FICTION secvssccssscce2sseivesccaccaccsarecssdcccteas sacs tedauceecavesdessesstedcvacsetsa,dosstcsecdeceesacc febssicee Brooke A. Berlin 
Scrutinize the patchwork of facts and myths surrounding the HAARP transmitter. 


GEA i ricicacussestsasctsacscsaszanactossscearscstus-ssaxeresndcavachetesstovueskovetersiantag cca sucicck ets da atdosteaicecsvesceatevexets a auase caoaantaes Dean Huster 
Reader's questions, feedback, and ideas are brought to forum. 


AMAZING SCIENCE ics ccccesocassconexcscsas astevaccbetevenctusscavastscvucconsessacets aeccaveaasseoscaucosts caeessosuuct cael esenarnecnabacteditna John lovine 
Using a PIC-microcontroller as a neuron inside a Braitenberg Vehicle. 


SERVICE Clini ei sicesiccvetvectestsscSscs sees acacosseue vest ccdvosectoae Seasssasasecbesdeissasncsasvoscceieidectescassccdaste ubactneces: Sam Goldwasser 
Stories from the frontline of electronics repair. 


BASIC CIRCUIT RY cscs cisceesececnccastetccaceccoscvvcevsncsc22cctcccssascauaucsucucaucs coucetcassacscaccs seseaceteedestcasnecseee-uoiausccesserend Charles Rakes 
Get the low-down from your batteries with these circuits. 


AND MORE 
EDITORIAL cree ee eee 2  NEWLITERATURE ................0c cee eeees 
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ICS November 2001, Vol. 2, No. 11 lar Electronics 
Po fronmics 


THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES 
TALK TO THE WORLD FOR FREE | ...............:2:scccecessesseceresensneesenscaneerenensaceseneeraseaces John Carter and James Heidenreich 33 
Let the EchoBuster and iPatcher connect you to the world through the Internet. 


OP-AMP AND COMPARATOR CHECKER. ..........:ccsscssesscceeereseresseceensssncensnsesseseceuauancesausasaeanessaneeassennte Charles Hansen = 43 
Construct a handy testing board for your chips. 


PRODUCT REVIEWS 


See the latest handheld GPS units, DVD players, home-theater power distributors, and more. 


HANDS ON REPORT. sisscissccessscsnassonnssssssencsassescncessierssocsuceescesoontesscssstessoessanssdeccedstesascvocdavaeasscurcccasaaccyeseedesesenasessesuosneseed 11 
DTI’s 3-D LCD Display creates reali depth three-dimensional imaging on your desktop. 

DEPARTMENTS 

PROTODY PE occ cock cs sceces cccecccacecsesaveutecdanscsncustysohtssunecsesscecescsvessctocevatcucssetusveatserevuauevsoudsevtvasersccssies ava suddeyedshitatecsvatacssvarss 12 
Read ail about an electronic drowning-detection system that can save lives. 

TEGHNOSGOBRE a iscecsssccccccsscsssccvarsevsssestassssenssesecscctsssscoock sdaga susessaea vanes essssccasvaccesues cases secucacesaaceetees weeesElizabeth Jamison 21 
Get the skinny on fiber optics. 

SURVEYING THE DIGITAL DOMAIN ............:cccccscsssssscesseresccessecsececcecescecrerseaeceeeseccecneaeaeaetseeesetsees Reid Goldsborough 23 
Let's examine the various optical storage options, as well as broadband access. 

PEAK: COMPUTING siceccsscccescedccccteccicsscesscecessasacccteesseccesnscucusvosssaecs dues suecvecessucssuesssancescsedaascaceesateceasersaciye Ted Needleman = 26 
Printers are dropping in price and rising in performance. 

SCIENCE: FACT OR FICTION sescesscscsarssccssecsssctsscssseocesasessncececcesesersteeteccessccesocesssasdtecsccnssacceaacscecceuecccaeis Brooke A. Berlin 28 
Wading through the conspiracies surrounding the Montauk and Philadelphia projects. 

RA eereteceeeccccseccodectecctevascquinepenstectsavevsauk exces sccestcreveaee uaaue eWoseueRh an sesucaaatanevetacan sabe sane svcersoscecons cuseeeereratiaveaeeaas Dean Huster 47 
Readers come before the Electronic Guru for answers. 

ROBOTICS WORKSHOP cic ccccccesascccscscesvacs soavelidet cise cenescescsetatacescussatecuacecsenacca case cdsusaces sacescasseccneecanssaaes Scott M. Savage 51 
The navigational use of contactless-angular sensors is discussed. 

SERVICE: CUINIG ey ccacscorcvevtcccacarescvsditensastssucccsascectuansssteusc: esececcastcasacecedscascstece ove; scececaceseeseocccncsuesenteadche Sam Goldwasser 54 
Using simple circuits to protect your test equipment during high-voltage probing. 

BASIC: CIRCUITRY iccscsticctcascescccessescte cuss ctesnsacnciecsrevseeseeitsiesece ceusvesccdseuslectseaeesensacoucesCestesdecseasisertea sounsasee Charles Rakes 57 
Get a “load” of these battery-testing circuits. 

AND MORE 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES 
THE ELECTRONIC MOUSE TRAP wcciicecica cece eben a aes pn eee ee Ha ee Re See Jurgen Bauer 
A new twist on a classic, this trap uses optical sensors to nab rodents. 


PRODUCT REVIEWS 


The latest in consumer electronics—from MP3-camera combos to digital travel planners. 


DEPARTMENTS 
PROTODYIPE: iio ceer. ee cde ye cocci cvcucinse ao ecsnierevocesass teats: aerate yeyaderenet a save,canesereccnere lene al akereh aves leteceiere sleceveus. lately seireracas 
Enjoy a glimpse into the role of ultracapacitors, and the Z-Beamlet laser. 


TEGHNOSGOPE?® cas ecece saiera cealereicreiece ©: cuegeie 0 n adnun are ranauatete ese ceueetehesane ceecal ataliecet eeredars arate Elizabeth Jamison 
From holodecks to phasers, Star Trek technology is coming of age. 


SURVEYING THE DIGITAL DOMAIN ......... 2.2 ccc ccc cece eee eet nee Reid Goldsborough 
Is the quality of the Internet declining, as fees for Web services are on the rise? 


PEAK. COMPUTING: <ccc.ccic.cecccecedea canes gukcas cave tetera ave eeuel Se ceyenenentyans “Susie: heh areialerweniere a a etre sen ecacere Ted Needleman 


SEA ahaa Sewer eden api arc carte fas teseve fa oe calieice tes erat rane raste revialeas aera Natalie okartalieuenaue ereeeuewsslerepahelaveieda vena rersvshatecd Dean Huster 
The mystery of the S-video cable is revealed. 


AMAZING: SCIENCE rie aisciacd 0s etcs wow: wie tena aue:leueseivececetie se) teehee aire errutaraneie\ay-4 16 e\eecelece Janes ues anacaneeia and John lovine 
A how-to lesson on constructing a hexapod walker. 


ROBOTICS WORKSHOP 23.e.2cosc5ciecsieeic cia Sie oe ete eiere aerwians oamce a miele raleleceiereie ew ee ateverayene Scott M. Savage 
A robot's first steps: tracking the wail with an OOPIC. 


SERVICE CUINIG 2 ionic ose ec 5 eee Seis wae vey eretinns os eece h bees evap et atave a@ “ole or Mierevarareueceienacanacarece Sam Goldwasser 
Read this cannibal’s guide to supermarket scanners. 


BASIC CIRCUITRY (2-5 isc raccscosateck ee cars ore ore Pace te tee cl oleseues everaveon austere wushe: anevarislorsvavaraanaiaisareuscarare Charles Rakes 
You guessed it...battery-testing circuits! 


TEST YOUR. KNOWLEDGE oie ccce eck cc seete se ee steve oie ee esate toiia wie 0 eee erga a) a/iey(6ilatin dara save tate wieaneresecerane eticas 
Have fun while you learn some important laws of electronics and physics. 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES 
BUILD YOUR OWN PENTIUM IV SYSTEM .......cccccccssssseseesssceessssnneceeneessenesnenensneesaeetnsenansesesonsnoatenstans Ted Needleman =. 25 
Learn how to save money by building your own custom PC. 


A HIGH-TECH MP3 PLAYER OF YOUR OWN ..........c.ccccessssesseeceeeseeenssneneesenseeaneesasacvesnsesesaaeuedeoneneaneee Paul Stoffregen 27 
Here are the plans for constructing a high-tech MP3-audio device. 


PRODUCT REVIEWS 


Catch up on the latest consumer electronics including Web phones and pet trainers. 


DEPARTMENTS 

TEST YOUR KNOWLEDGE............... Fad ce occa ses penunas or suseuenensscacss ides iec sanseccsceccevessvuscusecosancudssuurs sexsennnvecnectnentd<4accasccuascannsssjie 3 
How well do you know your components and schematic symbols? 

PROTOTYPE .uu.....cccccccescccessesssnsnteeceserccccnesespeseseesencccusccsucessescoucesscasacorsssssreesesecseseneusarssenceseucnscaneseuaserneneucpaaieenenans bugudeowees 10 
See how cars arid roads are learning to communicate electronically for safer driving. 

SURVEYING THE DIGITAL DOMAIN .................cc:cccceeeseceeeesesnsceeeseseceueecensnseaeeeesestnsneesresnssreneeteaneuaee Reid Goldsborough 14 
It looks as if the Internet is here to stay, so learn how to connect. 

MEGHINIOS GORE ceiibeceaecrocosces cc taessssesoue seere mab anedeavauee cess srusscdvincsasecectieresdsaasesesestsasarsuaosawanwsdny=ccceceesacau Elizabeth Jamison = 21 
Here is a primer on how Global Positioning Satellites help us navigate. 

PEAK. COMPUTING coccicccsesesscccsececcencevectocs cvscess succncecutevesceccdiescesacaccereesdanewanveccvacescccsseracscsnenost Bectties suasteres Ted Needleman = 23 
How fast is the new Pentium IV? Ted puts the newest Intel CPU to the test. 

BCA Oe eee ere ier near ea Rad ora iscec oa co creep aetrca a aenu sent seeecast atte renerecerectersoas danke teccnie seversaanensureassseer spTevearas<aea Dean Huster 45 
Readers’ questions are brought to light. 

ROBOTICS WORKSHOP rceecneccske oa cores co ccec ter ccs cwseeneetan Soccer sncecs cceuectnsccteverecuceeseesusscscesvuveecudsrsdtmetveds Scott M.Savage 49 
The latest software makes robot budding easier and even more fun. 

AMAZING SCIENCE .«..........:.::csccesesansoonessnsissnceesseserenansnsensnansnenssecnsenenccerersqerscansense se se aeageseincatauyeceamaddeaavasasess John lovine 53 
Real electronics are used for a speculative science. 

SHORT CUR CUMS i scouss oses estectece grey mrees gs: soy aie nassessape oe pean MO PaRoremens secknde eet ee Recah rie A esa ops eee ao Hie tag trae gemiotat 57 
Use these schematics for building basic test equipment. 

BASIC CIR GUT corte crac arc ae caer peewee eee ee ce ee cade tceaac cay saeeen ana eveware canseassceerensecestaeceveveetydecad=e Rvattere Charles Rakes 59 
See how transducers are used to build a shooting gallery. 

AND MORE 

NEW LITERATURE 2.6 ccc cc eee cee eee ew ae ee eee eee eee eee ERS ee eee he 5 

VESTERDAY’S NEWS 6 cicecc ccm wb ent cee sh ete mae pw hee TR ENG See re ROR S Bee wee Se OF ESS He 16 

POPTRONICS SHOPPER .... 1... ee eee e  ew ccec emer rer eee eee eee eee name e eee eaten eaeenes 63 

ADVERTISING INDEX 2.2... ee cc ce ee cee tee ree re ete eee eer ete bee eee eee eee eee tees 82 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES 
THEATV MU cis ccicccsccdeccestictescsisstenscscncncsusesasvesvadseseseesseanseaeesa vevaabanssassnassesansazedussacessces William Sheets and Rudolf FE Graf = 31 
Learn how to build an amateur 2-watt TV-transmitter that fits in the palm of your hand. 


HUGO GERNSBACK: INVENTOR, PROPHET, AND FATHER OF SCIENCE FICTION..............cccesseees Maria Orlando 23 
Remembering the life and accomplishments of our multi-faceted founder. 


SH PRANSIS TOR TIES TERR tesco cccecs seas cxee cutee tat sca ean testes cece et arene ec ctec ta tnt etc auth seco ones eae cues haere ume ec Paul Florian 43 
This circuit will take the mystery out of testing bi-polar transistors. 


PRODUCT REVIEWS ! 


This month learn about CHAD, progressive scanners, anda whole lot more. 


DEPARTMENTS 

PROTOTYPE «ss ssssccssesssssssvssvvsnsstessessctescssenssscssersacecsovece sdsuahossevsasedssverses sicsusaesiassnscssnivans sbans euhadeudesecbebocesscenaccecsssisecctuvesues 10 
Get the latest news concerning electronic film, audio paper clips, and environmentally friendly commuter cars. 

ALL ABOUT................. Eonessteceuecweujavvaectacccusvevucstesesteaeesser’ eiueagucesbaibrsseauessanessease Peeiaiestaas William Sheets and Rudolf F Graf 14 
This month marks the debut of this column. We start with power supplies. 

SURVEYING THE DIGITAL DOMAIN............... sirteeees ve'desdoucccsuaveaunecedcvasaccotessesarsescstecs Gisauvecssaccezecesas Reid Goldsborough 16 
Stay safe and protect your virtual reputation from the denizens of the Web. 

PEAK: COMPUTING 5 sisccscsccssecssescceccasceccauccacersasesseccseseccccsacsasacusdecn dee sasheassdiasedeedacevaeocsvocscasasucdessesasacanseuss Ted Needleman 19 
Is your video card up to snuff? Read about the latest 3-D benchmarks. 

TECHNOSCOPE esssisecssscescsocecstessicscisssevscatccescaseesese essai ccedsulecdsacuues caucced sleek cactsusns ceeevsaveceustsugesxasicees ..Elizabeth Jamison 21 
It looks as if there is no escape from HDTV. Brush up on some digital TV terms. 

QB A sciesvecctscaccccccccbetctccsssusceasisdsscscasiusetsssessuacvusecud5esdsususcosseveudstedUosseseu sued cduscsuas osdtsseosvseussuescosessusessoas coseveueesas Dean Huster 47 
Have a question? Our tech correspondent, Dean, will do his best to help you. 

SERVICE: CEINIG 255coccccciivccsccertccccuesetss scsszci cczaceceatseaceus coeceesedectucovecsseveetsusdese codes tuseves sesesevestsesevsssenssateul Sam Goldwasser 51 
Read up on SMPS and find out how it can be used in your own projects. 

BASIC CIRCUITRY sess sccsccscsczccctcccnsccccsecsshecestossstcsosccucnsessseoses savarcecsteveraevecsseess iiecsaevs s doustakesaaaccscbesabes tonctves Charles Rakes 55 
Putting the finishing touches on an electronics shooting gallery. 

AND MORE 
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FEATURES 

ARTIFICIAL: MUSCLES oaregccds ciccssvtnivcotssnvacsetesenecessnsnevencnsavscseceeesscecssosacdascauevegvacteecsterareveevuaiacaretsas James Van Laarhoven 29 
Bring life and strength to your next android with this recipe for electroactive polymers. 

SMART: FEEASHL GUT. 2isesic vse cessscicsccszcscacscastesacesestssaseaccsessvsncesustes vcscsustatscucesscuacocensastverasun ceuseudonsenesebiensandonaestens Robert Nance Dee = 35 
This handy device will help brighten up your life if and when the power fails. 

JOHN HAYS HAMMOND, UR. .cscccccccccccncccccccccccccccccssccsccscccscccccsccscccscsecsscsssessasseViaria Orlando 39 
Did this man of mystery and allure invent the legendary Hammond Organ? 

PRODUCT REVIEWS 

GIZMO ives cacitsininiiceccccccaienocosvccscsonsivacnesscesssussenvensedcavesasndectssencsaccconssaccccuchasienssasansienesaresedasceasenseycesetnssrernsnvassetyadeseanenstonsd 7 
Feast your eyes on the latest consumer electronics that range from radar detectors to home-theater projectors. 

DEPARTMENTS 

PROTOTYPE. ...:.sssscscecessesnecseenesesesesesnsasasacacansenscncsssnsnsnanauaenaeapsenesesecsesesesesenenseneneostetanseanananansstedeaeseseabatsusentsenensserquensnans 10 
Get the latest news on breaking technology, research, and industry events. 

SURVEYING THE DIGITAL DOMAIN...............:cccsssseesseseeesesceceseeseesessesenneeenennaccesnssnesnneasesenaseaeseanenes Reid Goldsborough 17 
A digital prophet provides perspective on our recent technological advances in CPU speeds and platform integration. 

PEAK COMPUTING ...........s:ssscccsesssssssceneneessenneceneneensnenccenenenenannecensecsennenanenecenantencessnsnneanecsecsnensnsnseanousesne Ted Needleman 19 
Have you ever wondered what the difference is between a workstation and a plain old computer? 

ALL ABOUT. cticiccscsess.cctentenvecesees: cavaeeenensncceassconsnencenscensstecnestsccessssnsssseesessessssesees William Sheets and Rudolf F. Graf 22 
It’s time to finish up the discussion on regulated power-supplies and to start building some of your own. 

BAS. vosciavasasscectcacd an acanceeseuca svsuantuedsnccsacesso0esceustuctsrcotseusstbneseeaes seacseder s.acdvaccexaudusceusaacevalccsucceavacsendesarsesaaaee ...Dean Huster 41 
Welcome one and ail to our forum for sounding-off and comparing data. 

AMAZING SCIENCE... .......ccssscssssceccssscnesessonensecsessnenesnsonseenneeesnnensnmaneenen stassdcensscecasedaa asucusssncusssubece® «John lovine 45 
This month we put the finishing touches on the UFO Detector. 

SERVICE CLINIC ...........ccsnssecnscosessoesees ducaseaseeers cau Save bonauaieesocue sscusneceevcatsrserzennd audaaisdcassdcaseasuss Sam Goldwasser 49 
This month you'll learn how to troubleshoot SMPS systems. 

BASIC CIRCUITRY iiveiivatiseccecicssisssssceutdnsteccSsecsccdsvenscseccestsecdestecsasendsenacaccesddaaceuctaneevesavestsaesesecccsasaccosusuases Charles Rakes 55 
Back to basics—here are some interesting circuits that involve motion and magnets. 

AND MORE 
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FREE INFORMATION CARD ...... 2.0 eee eee ee eee ee eee eee eee 80A 


os WWW.americanradiohistory.com 


soiuoidod ‘zoog yaley 


— 


CS 


fronics 


FEATURES 
INTRODUCING THE: ALP sicssccscsssetecscccscccccccscusesccccccecesssvavorsvevavarsverausaasecscccecececsnnseccnsse William Sheets and Rudolf F. Graf 26 


The ALP can sample and loop audio, as well as remote-key a transmitter. 


THE VISIE-TALKIE................ Wosbcecsudsacecscsaressacatdardescs sdussuasarsca@bessasesucatessesecescsesds coastgucousoesssosscvecasuccecserascusivteveseccsecey Grego Banshuk 24 
A classic re-printed from April 1945's Radio-Craft. Take note of the author's name. 


BUILD THIS HOME APPLIANCE WATT METER/WATT-HOUR METER............ccccccccceeceees Fernando Garcia 32 
Now you can track your energy expenditure appliance by appliance. 


PRODUCT REVIEWS 


Feast your eyes on the latest consumer electronics that range from in-wall speakers to pocket PCs. 


DEPARTMENTS 
PROTOTYPE is isccscsessosvscacassecessstsrvcsiiesssssatesseonsvaei sucnsnacek oases casexsavscxevescex sdvexcssescakecsdosnsccassteshacceeaedteacdausveisadisacceasasdasascesaes 10 
Quantum dots and particle accelerators are just two of this month's highlights. 


GOMPUTER: BITS ciiccesreacccceseecccsteccccutereiee:cessesceseucsveusounecauueunecatectcenscmmrrestencec lt eveesteanveateucvaastos ioe Maria Orlando 15 
Thinking of using a dedicated server? Explore the options available for running your own Web site. 


PEAK COMPUTING ..........cccccesereeee esac voye ius nruucasurbacucu cut cecstusvavautuas vat vexutvicegudtes teovewane sauvacsaccactecesesrarsestase Ted Needleman 18 
Putting last month's workstation to the test using high-end graphics rendering. 


ALL ABOU Teccicccc ci cespsnecddeseascscdesviee da; secuerieinsecuavieccdess dees vaecesugcsesceae ae beaecedaeescees William Sheets and Rudolf F. Graf 20 
The op-amp, a workhorse found in nearly every benchstock, is this month's topic. 


AMAZING SCIENCE rari cote ice ce ers ae tues tate cette cote nase ne Aaa a tac caper eae aee Metal nies) SMe es oa Es ae John lovine 42 
Find out how to build a PC interface for a robotic arm. 


SERVICE: CLINIC (555.0: -5.5.-cses bocce so cateues dese weetecaesahetessaenceuseuets vaccdanlecedss oveebecseusicdavetsesseieaautssczeet Sam Goldwasser. 46 
Take a detailed look inside laser pointers and see what makes them work. 


GLA is visseccckcisenedsoscosensssssescecnssesedieccccssoncessedszes seUeoassecccwencvesseusetsaesassedeebectdacacescndscadeseisdaseunscrsasseenssvaseceustaeee Dean Huster 49 
Here you will find answers to questions, problems resolved, and stories swapped. 


BASIC: CIRCUITRY ick ccscissechcccccsccscacosccsessescestcacesscasccscsuessiseasessaselacessvacevcsscccexsccscseacescéeecci census cesucauesaensees¥ Charles Rakes 54 
Here are some quick and basic projects to inspire even the most jaded inventors. 


AND MORE 

EDITORUA Li irasasist car .ri a eaten cvatavane va cuapecs ana aravebersvapea unasee apeaaala apaia abe etars ¢ abevats aiaraie'a yards) aveue ata ehecaoscane-etacaaa 2 
NEW LITERATURE 0a evi. crc ceo be chee ees age a dais Goh sesame hn pa larng tebe essen aoa erane ig ace arauaceve sua dere ane eve, actus anette 3 
VESTERDAY’S: NEWS) 2. sree ccce coe Bie sesccchaiiage eeaiim el aman ie aeons oe eiigaua wie) ow eRe wi eroe ca ease aicesate a cece da ae ees 4 
NEW GEAR: cicc0 ec cesta ire he ie a ee eal) a a Sates acetate eaves wat eileile wrouw: guna cue Guedes a Weta ee cco ferw cacece ace seer e sudegccace: Mic 5 
POPTRONICS SHOPPER ...... 0 cece ce etme mea ee dee a ea ke ae eee eee ee ee 59 
ADVERTISING INDEX occa sce 25.5 arsasge rasa inven coarm fate far veatian avtnyivadlns eivdnylan ny-artejipiinv ah etvauata’ lar sta lGuetevel aisaveacaiere ate @.v law. exele yes 80 
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HEADPHONE AMBIENCE PROCESSOR .........:.:cccceeesseseecerseneceranaesecnenneaeesenencauaeds¢enenennenereneseenemeets PeterH. Lehmann = 29 
Construct a device to enhance your headphone listening. 


PRAY MOND SCOUT scscoeetcoeic sec ssacec ce vseaesstuscevascebes avacaccdeccers caacersscccacsuceaccontavadasccesavastieassceravacasesedtadacavscsrve Maria Orlando 26 
Read about this pioneer of electronic music, whose inventions still inspire today. 


PRODUCT REVIEWS 


GPS homing beacons to help locate your children, multi-layer consumer CD burners reach the 2-GB watermark, and more... 


HANDS-ON=REPOR Ti sscscscscecvscsssissacscracasessesscesasessenscaccessuccoses0cvevessuastccese sede ctecusesssccuccccecsssdtusenceesmravenseeases Marc Spiwak 15 
CRN’s Technical Editor stops by to gives us the latest report from the notebook marketplace. 


DEPARTMENTS 
PROTOTYPE ........::ccccscsssesscecessesseccsccesenssnenseesncnsesnenseceraucenananaenssnnaansanmacsesnavanaanenssenasnsaceeersqqccauaceresaenansnancaecerseqnaanoeaerares 10 
Follow the latest advances in technology, which include optical cell stretchers and GM's AUTOnomy. 


AMAZING SCIENCE... cccccccssesceseeseeeeseeceenseneseessesensseeesasqeatuauneusasanneussasceduasanatenseesenensaesenseaeeeannaniaennndnanene John lovine 17 
Find out how to add a speech-recognition interface to the robotic arm. 


BLL A BOUT ai aicccdeccdececebcvecide ccecbccegeseuccecas aveasaved éscievevecuestesssvenenssassssvonsonacordsarsdnsegsea¢¥aneei William Sheets and Rudolf F Graf 21 
Here is the conclusion of a discussion concerning the practical uses of op-amps. 


BD os esas as ven cv cos ces scabs aes isos is sues dususn cu satu wosesesussdavevadavsetsubuacuterdteuustesalasct sara setwectsuaiavestas sasusasravecescaacasaa¥s Dean Huster 43 
Topics this month range from automobile light tricks to troubleshooting by the seat of your pants. 


PEAK COMPUTING .........::ccseeeeeeeeee dvaea4soaesGuevevsesunnectatscoucesavascavacssvactsaecsssacdsysceecerevaccececaseveysaesevarcesauevaas Ted Needleman 49 
Take a close look at the Audigy and Extigy soundcards from Creative Labs. 


SURVEYING THE DIGITAL DOMAIN ............:::ecccrsserenescsnsnscenscnsanananananeseanesnauenemensaeeaeaneuseusaneemanaaeneet Reid Goldsborough 51 
Learn how to cool down and overcome technostress. 


SERVIGE: GLINIG cess ccecsvccracscosvecesancceses dascuevssteassusassssselececcescuksasaceuesvacescaveveiucccecvsacsdaesuneasansaassvasatanavens Sam Goldwasser 54 
This treasure trove of electronics resources is brought to you by one of the “Forefathers of FAQs.” 


BASIC CIRGUIT RY ns scnnccscocctenstccessscdassvacstecsuscesessaccuesccatesavaeeseasacecesaucscasesaced avdcee¥autieveuscuuseavsccedauaveiiumbeasaies Charles Rakes 58 
Beginners and experts alike can benefit from this lesson on diodes and Darlingtons. 


AND MORE 

EDITOR A ia esiatecevscarese seateew due tevavceuerceng aveve rene erenetiscandia alyay(aueciatie savapacepay aren tapteueue Gio (etn aiselge da Ae teiema, ce cee cebalwreraym ete erate ate 2 
NEW LITERATURE ... 1.00 ee ee ee ene e ee mene ere eee erent cern neenee 3 
YESTERDAY’S NEWS ... 1.222 ccc cece rece eee eee eee eee eee eed 4 
IN EW GE ARR se sree pale wea es ws carey eitesre, so etea vauar’auay abinligtn’ aysahievtal aiialiahatwriaiyapss else enanayasei(eb sate: ayaa) aie" eveial at'a) eet eretetane tacere uenauara's 5 
POPTRONICS SHOPPER ......-- 2-2 e cece cece e eer rere eee een eee eee eee eee 61 
ADVERTISING INDEX... 20... .c tte ee a ee eee ee eee ee ee ee cee ee alee One® 80 
FREE INFORMATION CARD ........--.- 2 0c e eee eee ete ee eee eee nee nee ee 80A 
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Fo fronics 


STEPPER MOTORS AND DRIVE METHODS ......0.0.0.......ccccccccsceeeceeeenteeeeeeseeeseneeatee William Sheets and Rudolf F. Graf 31 
Learn how to incorporate stepper motors into your next invention. 


ROBOTS IN SPAG Beis cise close cecccseserachssundens sot ecexs coe caustzaccaasuncacsnasa couch iauesecuevesansua sd saubeeadauds Gessbaszsetseneneseens Maria Orlando 24 
Find out how NASA will be relying on robots to explore and colonize space. 


HOW TO GROOM AN ENGINEER ssscccccsscle cscs sscccesescescs cesacessstes suse cusacess ovssunedsateiecosdeaahonsaeevensdusSeastensesusane Chris La Morte 28 
See for yourself how the FIRST program is inspiring the next generation of engineers. 


PRODUCT REVIEWS 


Take a look at the latest trends from Aibo’s puppies to Herbie Hydrant. 


HANDS2O N-REPORT 235.22 siisveocdoccecres soc eeeccs cou sueus Code ou uaess acaubevacapapaestuertes seu scuoeteuceesseysaavaauaecveatsecbis ies seusesieses Marc Spiwak 19 
It's been over a decade since digital cameras hit the scene, so let’s see what's new. 

DEPARTMENTS 

PROTOTYPE: 6 sonics eis ccciscce asec eat how acc cin ame ag clsoca sigs cecsarin a rorsarad ae ceccnoabiee a getvauet aoe. ts Sema eva. sal gta aunt ae alge 8 
See what's in store for technology as we examine Polybots and the Digital Time Machine. 

PEAK: COMPUTING oiob ceiscg wip ccoie ese nee ea este os ook s eng bin ines aubien A aciabel ariel cate actecnes ceest ener ener Ted Needleman 12 
The variety of software used to train your Aibo is the subject this month. 

COMPUTER: BITS 2: gas caces attain obi ote are eas eke a lee rere bo pean a aya ee ee Peter Pietromonaco 14 
If you think C++ is just a C with extra credit, then read more about this nifty language. 

SURVEYING THE DIGITAL DOMAIN.............. 0.0.0.2 eee ee eee ee Reid Goldsborough 17 
Should you spring for that optical mouse or that sleek flat screen? 

AMAZING:SCIENCE 3. nt.cu ects sea ek eels ulna a alsa shee Po elacausataue shame ual ae as John lovine 37 
Construct your very own bi-ped walker robot designed by the author. 

AL LAB OUT i i.cc cca aces isco ler eahe grasa ates dos eeor aie, ea emenere sea eeraeme ot eet cue cen William Sheets and Rudolf F. Graf 41 
The fellows from North Country Radio share their expertise on basic antennas. 

SD reins ee ee eee ES UR Alta ieee wR TD eae as Baie douse ee ranudel ces Srna tesns Rep Roh eal eM aeoc tare SEA reat mee Dean Huster 46 
Robotics related questions and safety concerns are served up fresh. 

SERVICE CLINIC =o cvicte cote oh rater ea ok se meee em ere wha coat da Peace ane to anent tara areneye Sam Goldwasser 53 
Closing the book on electronic references and useful service information. 

BASIC: CIRCUITRY oro ein 2 oe Bid eet actor Siren coro ae Sacinte oheooar ay qeraasenit ee tos wey nee Oona ave a ota eee ead Charles Rakes 57 
Tin your solder tips and jump into some CMOS timers. 

AND MORE 

EDITORIAL (ten oot os BAe i iG So ie ee es 2 POPTRONICS SHOPPER .................----- 59 

NEW: GEAR Ra eres rt cee i woe enna antares 3 ADVERTISING INDEX..................--0 5085 80 

YVESTERDAY’S NEWS.................-.---00055 4 FREE INFORMATION CARD................... 80A 
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FEATURES 
PINEWOOD DERBY DIGITAL RACE TIMER ....0.........0.cccccccccecccees eects ceeceee eee eeeesee cassette te eesee rae tenteneeenerceeeenenaaeae Doug Malone 
Ready, Set, Go. Design and build this digital timer for a fair and fun race. 


BUILDS THE: TUBES TER cic sissies cee cereee oe cease hee hee scares vaste cs alee snideastasbevecascvasd Nick Cinquino and Gordon Macmillan 
Here's an inexpensive, safe, and easy introduction into vacuum-tube electronics, audio pre-amps, and audio distortion. 


PMIAZING: GRACE oo. jcc .cisc sess costes cscchsessesih da cast ac as ea ea cdaek sds hee SoG anal stats hidesoces cas ard vasaceadaees Coeaevtsesoeatactzesyss Maria Orlando 
Take a glimpse at the accomplishments of a pioneering programmer's lifetime of service and success. 


PRODUCT REVIEWS 
ZW OD ie ceo Sec asses eBid eons Sara Sas tata eases eva Sees UA ce mesa es eevee ba Suess tau cus tastes ee Wen suneds cu vcane spéabaegaevaa dni reeshcsovsianeesdm areas 
We bring you the hottest in home theater, digital video, automobile security, and more. 


DEPARTMENTS 
PRPROTOMY PEs i c55soecscbacches data ss ca ecessavansuaa sangeh ese cess Sesaceetisccatesduan ch oeou canes cnsna socuucanedauegsstunavaabiath coctssavsetavencanennuesaendapcateansauazeaeeaasdabcadss 
Explore new technologies—such as phone booths for divers, magnetic refrigerators, and computers that see. 


SURVEYING THE DIGITAL DOMAIN. ...0.0....0.0ccccc cece cece cces csc eecsee cassettes tscessteesenscesaseenecesastenteetanisaeanscesatas Reid Goldsborough 
Learn how to stay savvy and stress-free while working with computers. 


PEAK. COMPUTING 25 sco ccccictieesccke cesses asia eke aa sace cc hescevea ect events vies eeeaeates eve de saveignd ee eeeaee sasasdianzgasoeeeeas Ted Needleman 
Find out how it’s easier than ever to start your own home-based wireless network. 


GGOMPUT ER BUDS oescccczscisccsccovcccccesscec l= focse xs cxssseoscies seoces cinq so adeusutsbabaiee tives tetas stautesusuins sassanexsuratene@s cavizvenictaade Peter Pietromonaco 
Continuing with the introduction of computer programming, this month we take a look at Visual Basic. 


SPs cca ee ea es ey pepe Fosse Ca ds cs iv ents obi oe par ned Epos basi tubes Sua oo ee Pe La na esau AOU Ca sucess wabsetce sade duc suloacta'eaeeaey Dean Huster 
The Sultan of Solider bestows his wisdom and knowledge upon a multitude of questioners. 


PIC2TPRRONIGS cccciccccevisscecicbeceeccccoccrechccesen sec estes ccscin Soest eonece suemcbesscse faaece casdsqccesuasivesgensecatacesacesudsuueussustensuscntavnve TJ Byers 
In a constant effort to bring you the best of applied basic electronics, we offer a new column for users of PICs. 


SERVICE CL INIG o5:c55 sesso epstnacnctege see oe tos hse ba os ess ec cc cee ea even fece de edcdcy aus deen oveaneaes cas Sheaenceee year eaeeae Sam Goldwasser 
You've already seen the “Alien Autopsy,” but have you ever witnessed a postmortem on an AC adapter? 


BASIC: CIRCUITRY occ 2ecccscecssssteeee ce Revs sess ce ct ecesdces chess estates scene see entaun can Toda nes beecate ae behanaavincavensssteseseed igeecucedraneces Charles Rakes 
The bastion of bench-top electronics brings the topic of timers to a conclusion. 


AND MORE 

EDITORIAL 4.5 cose s che dwnde geen; peer eee 2 NEWIUITERATURE ne jie ees 
= =, ee ees eee ee ee re ee 3 POPTRONICS SHOPPER ...............------ 
VESTERDAY’S NEWS... 5c. ee wad see euwes 4 ADVERTISING INDEX. 2... :224.0 eee ta ares. 
NEW GEAR ie a ene Oe es 19 FREE INFORMATION CARD.................-- 
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FEATURES 
THE FM .BROADGCASTER wevisicescssve sox sesesegerovsssyenepeenccascesesanencnaseraeeves poreome sirp mesepgiace set yis jones Svew Hien areewamy ya TRAE sage Clark Homoly 
Using only a few inexpensive parts, readers can build this low-power FM transmitter. 


THE ATARI 2600: THE CARTRIDGE FAMILY RIDES AGAIN ....0.....0.0.0..ccc cece ee eeeeeneeeetneneees Edward B. Driscoll, Jr. 
Whether its nostalgia, or a first glimpse, learn about the rise and fall of a home-entertainment icon. 


SCOTT A. JONES: A MAN WITH A MISSION ....00.0.0....0000.00.0:cccceeeccceeeeesesenensseeesecseesesssnsseesseecseesseessnsetecseases Maria Orlando 
Find out what other gadgets the “Voicemail Tycoon” has been busy inventing in his modest dwelling. 


AcCENTURY OF EW EC TRICITY eecsecyces yeommcspeageela ce eame tae naverecunnn nee Wamncaasaaar te msatidt ae teed Sahiba ant tacentnneentactn Alvin G. Sydnor 
Take a walk through electronic history, and learn about everything from Leyden jars to pith balis. 


PRODUCT REVIEWS 


GIZMOG....g «ccc cas pees ee tere nce meme semen ee etree are ony dE a ae Odea SS ROA ae aieonte CRE Rares 
Set your sights for the latest in home entertainment, multimedia, and practical consumer electronics. 

DEPARTMENTS 

PROTOTYPE wii satocevecmsevcressid te iniicsacsdovordeietoves hee Wabh sack ai aad §acaabe sess Cyne PERSP ROWE MrreeeRS teal ses tinennniC TAC RoC EMNMRN Ep comnae gyféoe ASRENU REE OCOURERIEES 
Read the latest news from NASA, marvel at the latest DOD-funded projects, and explore the future of technology. 

SURVEYING THE DIGITAL DOMAIN ooo. ce cc eee cee ceeceene ceed eeecnecececeeseesesesienesietestesseereeees Reid Goldsborough 
Find out why it is often too easy to be conned in the fledgling forum of internet commerce. 

COMPUTER! BUMS wrccerxe.t ives. anenenrorien epee taras rents cep nvmm emecnena em sce. s ea amna ent Orem eons art gait Peter Pietromonaco 
Learn the ropes of HTML, and see why it is still the standard for building basic Web sites. 

PEAK: COMPUTING iw sasstiion-corssicicen sede szenisvelecsuocw ad tenvintownbal a Atcaandlhi asi tsstion ek bce veal inact vnatiaioe da canoer eeeRA aN NaP INA Ted Needleman 
Read the facts and decide why more people are turning to optical storage drives for greater capacity and speed. 

BLE ABOUT pensccpescurconpiecceattsscocavsqros ome rprene sp penpscasndsdiacntaiacesseninooresriemeepiapepemasiscniconepe tase RENN William Sheets and Rudolph F. Graff 
This month we'll study crystal oscillators, and learn how to incorporate them into practical circuits. 

AMAZING SCIENCE srssvisecssccrtcssceesasecscetss cutee Gonkoronrneneeot nape etegcmn tee aw weace 3a ceese aenOeNRMER BSc piapeeaneeses eeaapearretsnemnpmTe fog John lovine 
The series on constructing your own bi-ped walker robot continues. 

PIG=TRONICS . ccesvsnencnn-nlie ap weettineocecipncycpnes ae Tepe eee enc ie pel Veep nla nae eee aad Set wat neeeohi naa eats ravenk onde consoles TJ Byers 
This month you'll use a PIC to control an analog sensor, as you continue to develop your microcontroller skills. 

CEI a nsession ect ae TPES Roms tf Semana Tec oe eel dae edad bs Rae cic mv HA Se Bec A ONT Tee REE TOES Dean Huster 
The Sultan of Solder bestows his wisdom and knowledge upon a multitude of questioners. 

SERVICE GLINIG Sicnincsescnes resort oresonstsernenace s carve sisiacnisisnn A ercrooprc tye opiates SES ataay is oes teaceat weeps acca liane nVSHsC Sam Goldwasser 
It’s time to conduct some performance tests on that monitor you've been meaning to repair. 

BASIC CIRCUITRY ' svxsiccsescrsreeacetes sana cxccarion caenonncto naoniosuwenrspmmreeemney nyscase wot areciastnitmimseirepp een sp pena eas py nteeTiNeS cere zemeriy Charles Rakes 
You'll find over a half-dozen circuits that use laser diodes for remote control, communications, and more. 

AND MORE 

EDITORIAL. 3.026 20 Rane rneemece saa pag ee Beg 2 NEW GEAR: cs. on... 22208 be Oe eae es Ra eee: 

CLASSIC GERNSBACK .......................-- 3  POPTRONICS SHOPPER ..................... 

YESTERDAY’S NEWS...................--.5.5-. 4 ADVERTISING INDEX........................ 

NEW LITERATURE, «20 0:04 weantg 26 6K Gers me Eee 5 FREE INFORMATION CARD................... 
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Poptronics 


ULTRASONIC LISTENING DEVICE ooo.0.oo0o ccc cece e ce ceneeeeee sees srececrasseescnseecneasenaeestaesteaeenererneeecogs Marc Spiwak 
Hear insects, electrical relays, and other sources of ultrasonic noise with this hand-held parabolic receiver. 


SIX“VOLET STROBE: LIGHT oi i5sicccccccccusccccescciz sch: suds esi daedeSeecsc ack Ss vies Saceetinceaea dest cated caatiaactetststatssonvenvalenasees eeteeneree Paul Florian 
You'll find the plans for a palm-sized circuit with a transformer that steps up from six to 300 volts. 


BUILD THE TACH-PLUS DIGITAL TACHOMETER 000... ccc cece ce cae ceeseareee cae ieseeeneaeaeneneceseneees Robert Nance Dee 
Use this electronic gadget for accurately measuring RPMs on your test bench. 


PRODUCT REVIEWS 


GI ZI Oo rcs a era eres ae SETI GN Sa NG Nea Aare atte ta Out ng DENSA ey bst ca to Ovsea sts sod ncnades eos cns suadba cpvaenass in cencesteass fot 
Check out the latest in audio/video consumer electronics, for your home and on the go. 

DEPARTMENTS 

PROTO TY PE csc seciccae haces peseendpeise ag eo depuis HOE OGG Bleu ah Sulepai elena eteac ev egum Grenen'dareucermee anna susdinenie Sesliden at BU cus 
Explore the latest advances in high-tech threat detection, robotics, and microcontrollers. 

COMPUTER BITS s2 2205s cc.8seu the kas Eh enh ae wee bE Ede peices ede sade baie aces Peter Pietromonaco 
See how the current Macs and PCs compare to each other when it comes to features and functions. 

PEAK: COMPUTING 15st gne bedieeese vu ec scermarbeere pe meta etc cyunencusne cee. Suse ayes orale a auenescncare aeeagte Ted Needleman 
Here are some tips on products for digital photography from HP, Olympus, and Logitech. 

SURVEYING THE DIGITAL DOMAIN .................. 0.00 c cece tenes Reid Goidsborough 
Striking a chord of balance between computer addiction and productive computing. 

ALVA BOUT ocr rseccec cere eee ors sige asp doc apetnctiactvar ane nenmenee a ead one e eenenty atte meaeeas William Sheets and Rudolph F. Graff 
This introduction to RC timers and timing circuits will have you experimenting in no time. 

(© 1Y - eaS eU ES O s ce P ae e RE ee ae ere Rene re Dean Huster 
Browse this forum of open discussions relating to electronics theory, experimentation, and practice. 

PIG ST PRONUGS eg occ eee av ase se Pa Se rss Gs Sra Ulcer san an saa chesney ite atte alsartonsy Seas aesaeeeg atte gt gre aasesasn ever TJ Byers 
Here’s a way to use a PiC-controlled sensor for measuring relative humidity. 

AMAZING: SGCIENG Bose ccc eit ae coke as cece ee, BAe a ad eh ene ete la ana load god gpa a Mae aoe John lovine 
In Part 3 of the The Bi-Pedal Walker Robot the author discusses gait and actuation of limbs. 

SERVICE (CLINIC aio ote ole eee escent ws Sos eaten aes Rcd faye ence hg ede anaes ona eaten ewet de srssaens Sam Goldwasser 
Examine the case file for a feisty RCA television that had seen better days. 

BASIC CIRCUITRY 255 coi os eee eo eater ie eae acetoacetate ge ae 2 Bae onsen Gubie ae Boner Gs eto mae ata nce Charles Rakes 
Find out how to build the biggest seven-segment display this side of the beanstalk. 

AND MORE 

EDITORIAL n6r ee 2 cathe ee aie ole eas Sew eee 2 POPTRONICS SHOPPER ...................-55 

NEW. GEAR 23 shiek oe ee oo Sie Se eee ee 3 ADVERTISING INDEX..................-..004. 

YESTERDAY’S NEWS...................0.000-- 4 FREE INFORMATION CARD................... 

NEW LITERATURE «2.626 cc ois ceca cin ccc ean ence ce 5 
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Poptronics 


BUILD AN AFFORDABLE MULTI-FROCESSOR WORKSTATION... Ted, Bryan, & Scott Needleman 21 
Step-by-step instructions show you how to piece together the workstation of your dreams. 


BUILD THIS. THEREMIN, [PART Wi ssc cicc..ctcccccscsces iscccenesvvceresstestercescsescecsestessascassssstecssioscsadscdosesd cas saizeciascssescssavscues John Simonton 27 
In this classic reprint from Electronics Now, learn how to create a variation of the legendary electronic instrument. 


PRODUCT REVIEWS 
HANDS-ON! PREPO BRT cc sscisccecsscssvovcciccvoss ccdeccevteasiccenctoesyiesii¥e tvacsecsyassa iva stessdeswapdaessewttecdeutate saaspesseas cates sanentibunns sacacueesteaat jduastedea feadenaera 4 
We function check the TriField Natural EM Meter from AlphaLab, Inc. 


GZ OD eset oe bese sacs ksh aaa sats esc ies sas swe cca ew hac ek Pasa oa a ssc wba gua ce cecaa ada dutapaag shdeca ots ov dan dy euucaish day sa Cantenal andes Caactslstcs cptutagetunsenes 5 
Take a look at the latest consumer electronics that range from handwriting converters to home theaters. 

DEPARTMENTS 

PROTOTYPE ies ciccsststatcs cesses acapesc toes cessbacrens sesces tose suson ov eee soee cearsete alsacoue Sa cavadescauuvestcaes ateesea saesvededlactcitrasateseceegigstteasavacieueatsgnvenscaagses 8 
Catch up on new technology and receive a primer on surface-mount construction. 

GOMPU TE RB IU SS iesa orcs eerie cota teecen ss cx estieaterco tab ssa teach preset tasveie cesuaccte feusstetiteseiiasvabieonitscres eeeieseelaaey Peter Pietromonaco 12 
If you think optical computing requires a prescription, then you need to read this. 

SURVEYING THE DIGITAL DOMAIN... ccc cece cece ctcsccsceerseseaeeaseecensseasanersusesessssnstecsnesessteaeneaes Reid Goldsborough 14 
Learn whether or not people are still turning to the Web for enterprise. 

PEAK: GOMPUTING wa.5sc5 3.30 cee lesevak teas seticaaavecdait scavees le tvida wcnivaantscate edie eneborine setunentaaranesnentendaaind Ted Needleman 19 
Motherboards are increasing in options and, believe it or not, decreasing in cost. 

ELA OU Ticiiechiciecsceceisets ate tee io cee vc ange ves ovat cash dea es eae avg edna ext Sebi peaenTyoaats William Sheets and Rudolph F. Graf = 33 
And now, the conclusion of RC-timer circuits is presented for your reading pleasure. 

OSB sires cusses ce Gh cs Se acces 0a res oc wah ex cca st snae cs degd ep es ode ac svcd vodka a ab ecati ect aa ion endaet shaves dua tases aeovann ausiannel eatadateur tana capsaaendtae Dean Huster 37 
Solder-slingers and circuit sultans swap Solutions and suppositions. 

PIG=TRONIGS wee ee acs Ben RUDE ec oat Macc y ea eh cer cae Neae AZ aa ONY aRUN Seetet Neca ind ns eave NAST atG fat ater Gea TJ Byers 42 
Find out how to use a PIC to controf a repeater A-patch for use in ham radio. 

AMAZING: SCIENCE}. seit iccncstctnerertdacisisravtoniniity: ion nracdiasdsicords etaaribananas ie daeatenetape ns nveenie ans John lovine 45 
The ongoing saga of the bi-pedal walker continues, as the author inserts servos into the prototype. 

SERVIC Es Cle NIG cece sors cks cecdeacek acs cto Sao scscueed Aseatcov coed bons Boa easas das ak aectesita leasea cose i suandieutsaiad cates sus Tiasatets Sam Goldwasser 48 
Self-confessions of a cannibal: How to recognize and recover parts from junked equipment. 

BASIC: CIRG UITIRY, scccczieiecio-c5 oases acssetenecssce uo wreasocce soa Secnecatecucdou nc oue deste esevtesunaes ean raees accion ntincaneecaveatseaead Charles Rakes 53 
Electronic sundials offer a new twist on an ancient chronograph design. 

AND MORE 

EDITORIAL Foie Mek a isecet is Hn eee tein im alee tania aenars 2 POPTRONICS SHOPPER ..................--.. 61 

YESTERDAY'S NEWS............ 0. ee eee eee 3 ADVERTISING INDEX....................000-. 80 

NEW: GEAR a torn aiiine temo nat nee 1 eearetascare 57 FREE INFORMATION CARD................... 80A 
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THE MAGAZINE FOR THE HANDS-ON ELECTRONICS ACTIVIST! 


FEATURES 
THESERIS KE Rissivsssenceccceste com cid ert AVG R asia hciceacteceta ah a OC RU ENE William Sheets and Rudolf F. Graf 
Sniff out metallic contraband with this hand-held detector. 


BUILD THIS THEREMIN,, PART Uesscs:scsscecsnccas:s cnsepssesedvneniaaatznnsansscessersntoectompennvessnonnacoassaseensescngeagypnesnepeaniansenss John Simonton 
Finishing up and fine-tuning the theremin project that began last month. 


PRODUCT REVIEWS 
GIZMO sssncasonsgennssnsoanssonndtves sovveesemenaysmeevesmenmn evs sievs gods coder wamnpoyiigs istbidtia. sfsoys+aslysas Uakaank eanaeosetist actisaiian) Hub MasCesnasud so etsdonut Sebboaadg Peaetates ss 
Catch up on the latest trends in consumer electronics, from surveillance to surround sound. 


DEPARTMENTS 
COMPUTER BITS wssseccecersennsscoiacesesnsezepistvapromerespesipivany ion sunttian ge nonemeeenl hansen mtthaiacinnetiies bAasdgemner Reage aba ece Peter Pietromonaco 
Surf the Net safe and secure, sidestep past spam, and learn about security and anonymity. 


PEAK: COMPUTING oicors -sieseowiose Se ynesvocens sveralbvvlnwbeeusertaeshans du siahWia anaes Aj eimai aan Midna tan Rael adea ate air ype Ted Needleman 
With the right combination of hardware and software, you can digitally record TV programming with your PC. 


SURVEYING THE DIGITAL DOMAIN. 20000000. ce cee rene eeneeetienescetsessenessnreesntisesetetetnneneens Reid Goldsborough 
There’s all sorts of tips available online for tweaking your system and interacting with cyberspace. 


7 \O |= (0) 0) nn rn William Sheets and Rudolph F. Graf 
This month’s topic, modulation, is a must-know for RF aficionados and electronic bufts, alike. 


OO BED ssi-sswiowsooseonseneq.sns nepitnmewespen ites vtsigutn some nnd he SO Bow moo paet eas IAL ial toeweeeraestewn Ane ehaman casa Tiwcttc act eetuatnddes Tints hwscaall aaa AAO Dean Huster 
Conducting phone-tap sweeps, 0-scope construction, tesla coils, and much more are discussed. 


PICS-TRONIGS ies ticcnsassictp anes hon voessveseodints i bivrvveusata cca: Reboconin vc ScaceSireawtllbidhvndal Rcaiictht anu ia.A werd on ss B0GRG CE aie aialed BctetianiendenoremvonCeneticn ia TJ Byers 
Here is how to implement a PiC-ccntrolled DC motor in your next project. 
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We bring you the fifth and final installment of the bi-ped walker robot. 
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In no time at all, you'll be salvaging laser diodes and constructing circuits for their use. 
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See how diversity and ingenuity combine to form practical and reliable circuitry. 
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Simulate the cip-clop of hooves upon your roof. 
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Avoid frustration and test out your network’s cable runs with ease and accuracy. 
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Make sure your computer is up to snuff. 
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Take a crash course in identifying and avoiding cyber infections on your computer. 
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This month we have some great gift ideas for the tech-heads on your list. 
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Continuing with the theory of modulation, this month we examine SSB communication. 
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Readers ask about the function of diacs and the whereabouts of aged ftp files. 
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Learn how you can use look-up tables to make your PIC programming more efficient. 
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Here’s a great primer for those interested in the intricacies of ballasts and fixtures for fluorescent lighting. 
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Learn how to build your own pickup circuits designed for listening to the symphony of nature. 
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Learn the basics of Musical Instrument Digital Interfacing. 
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Turn your PC into a digital-audio workstation. 
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Add some sound to your train set with this PIC-controlled project. 
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